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TO THE 


READER 


READER, _ 
m.a> Bout Two or Three. Years 
fince, 1 was content that 
Two Small Rroks, or rather 
Pamphlets, . that 1 had 
collefted , partly in.m 
| Youth, and partly as the 
Recreations of leiſure hours , ſhould be. 


. publiſhed in Print; The one Entituled, 


An Eſlay touching the Gravitation of 
Fluids, The other , Difficiles Nugz, 
or , Obſervations touching the Torri- 
cellian Experiment, 

In the Publiſhing of them, 1 did not 
ſet them off with any Oftentation ; but 
tet them go with uninviting Titles, and 


' rot fo mach as beſtowed upow them my 


Az , Name: 


The Epiſtle. 
Name: For 1 thought that they were 
but Trifles, and ſuch as were below the 
Pernſal of the Learned men of the ge, 
and at beſt, a Divertiſement of ſome 
leiſure-hours, to young Students in Mat- 
ters of this Nature, 

But beyond my expectation, theſe 
Nugz ( for ſo 7 muſt flill call them) 
had the unexpetted honour to be peruſed 
and examines by Two eſpecially of the 
moſt Learned Maſters in Philoſophy 
aud Mathematicks, that this latter 
Aze hath yielded, and not only ſo, but 
they have given them the honour to make 
Obſervations, CAnimadverſions and Re- 
marks upon them. 

Thoſe which came out firſt were ſhort 
*and obiter, upon occaſion of anether Diſ- 
courſe , which gave opportunity of a ſhort 
Defence, Thoſe that came out ſince , 
were more large, 

The Nameleſs Author of the Eſſay and 
Nugz, 4oth return to them his thankful 
Acknowleagment of thoir Eavenr, in-ta- | 
king Notice of ſuch Trifles, and uſing 
them and the unknown Author with that 
Civility that they have expreſſed in their 
Remarks, The 


To the Reader. 


The truth ts. the Controverſie' falls to 

be of that Nature, that among the Three 
Contenders , every one oppoſeth ſomewhat 
that the other two grant ; and aſſerts 
ſomewhat that the other two deny: For 
inſtance, 7 contend againſt the ſolving 
of the Phznomena 7 the Torricellian 
Experiment, ” the weight or Elaſticity 
of the Air, or by 4 common Spirit of Na- 
ture, but that it is done Mechanically 
by Tenlion. 
My firſf Opponent ſuppoſeth it not done 
by Tenſion, or the common Spirit of 
Nature , but by the Weight and Elaſticity 
of the Air. | 

The Third contends that it is neither 
done by the Elaſticity or weight of the Air, 
nor by Tenſion , but by the Spirit of Na- 
Faure, | 

Thus every one agrees and diſagrees 
with the other ; and every Opponent in one 
kind , is in anther kind the Advocate of 
the Party he oppoſeth. 

And this will both aſſiſt and juſtifie 
me, in writing in the farther Explication 
ad Application of what 1 have aſſerted , 
which 1 ſhall do with plainneſs and free- 
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And certainly hethat attextively reals 


Ariſtotle, . eſpecially in bis Hiſtory of 
Animals, of their Parts, Going and Gz- 
Weration, in his Meteorofogicks, in his 
"Books De Anima, yea, in his very Phy- 
Fficks, will find , that as he was the grea- 
tef Maſter of Experience and Obſerva- 
"Feope of this kind, fo it was the great 
* Method of his Deduttions and Concluſi- 
cons." \ And therefore they that when they 
"woule feems” ro oy Experimeatal Phi- 
lolophy, 
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Again, \There\ ure ſome that "lay the 
; firſb. Bonndations of . #heix Bhilaſophy , iv 

Nu ions, ind '$poon/ations;" and. \þ7 6con- 
cetved. Syftemes of the own. fr awing ; 
and then conforming the Solution of t 
 'Phanomena'im Natyre, is thoſe Noti- 
ons, And theſe moſt commonly do by N_4- 
' ture and. Natural Appearances, as that 
Tyrant aid by, bis Priſoxcrs that were 
too long of too Jhort for his Iron Bed ; 
fret thed the latter, aud cut the former 
to its dimenſion; ſo theſe handle the 
Phznomena 7» Nature ;- torture and 
torment them into 4 conſonancy to their 
Notions, or at beſt, ſubſtitute new preca- 
riows Notions 49, picce out their Hypothe- 
ſes, aud to render ſenſible Appearances 
to hold analogy with that National Sy- 
ſteme of things that they have framed: 
' And 1 muſt needs ſay, that 1 think the 
general Made and- Faſbien of the re- 
aſſumed. Philoſophy. of Lucretius, E- 
picurus 4vd Democritus, ihe Reflitu- 
"al F:018 


The Epiſtle 
tion and Reformation of it by Des Car- 
res and Gaflendus',, hath too much of 
this latter Method in it , and is a very 
uncertain and prepoſterous way of forming 
Concluſions, 1 have therefore choſen the 
former of theſe Methods, and as near 
as I can, framed my Concluſuns from 
the evidence of Senſe and particular Ex- 
periences and Experiments, 

And although it is_ not impoſſible for 
me to be miſtaken in ſome of my Experi- 
ments, and the Inferences made there- 
pon ; yet I think I have not much mi- 
taken herein ; only one Experiment which 


call a double Trial, pag. 84. of the Dit- 


ticiles Nuge, is ſomewhat obſcurely de- , 


livered by me, and not ſo mach to my par- 
poſe ; of which 1 take notice in my Keply 
to the 6** Remark upon that Book, 

I have in the Beginning of this Book 
ſpent Ten Chapters touching the Princi- 
ples of Motion, Effential Forms, Ra- 
refaction ard Condenſation ; which 


have a general influence into much of 


what is ſaid comerning thoſe matters , 
which often occur in the Remarks, and 


thereby 1 at once give my ſenſe concerning 
thoſe 


| | 4 
to the Reader. 


thoſe difficult points, and ſave my ſelf the 
labour of _ Repetitions or Anſwers 
touching things therein delivered. 

The Subjedt of the Controverſie, I con- 
feſs, is of no great importance, neither 
is the fortune of Greece ( as the Pro- 
verb is ) concerned whether of the Con- 
troverters Suppoſitions be the trueſt ; or 
whether , it may be , ſome other may be 
diſcovered truer than any of the former, 
All that 1 ſhall ſay touching our Dif- 
courſes of this nature, is this, That 
thrugh they are not very profitable ex- 
pences of time in the writers or Reaaers ; 
yet they may be innocent Diverſions to 
both, and may be of ſome uſe inthe in- 
dapation of Natural Cauſes and Ef- 
fetts. 

Scrme Favours 1 muſt deſire of the Rea- 
aer, 

1. That he will be contented to bear 
with ſuch vulear Expreſſions which ſerve 
my turn to give account of my T, _— 
in a Matter of this Nature, ſuch as 
are, Architeqture, Cones, Capes, 
Maſonry , azd twenty ſuch vulgar Ex- 


preſſions, 


_ The Epiſtle 
prefſions , which , it may be, Learned | 
men may think too mean, and repeat 
them with ſome diſdain, 

2. That though 1 do many times uſe 
Expreſſions that are not poliſhed ACCOr- 
4ng to. Grammatical or Scholaſtick 
Niceties or Modes , that I may be ex- 
cuſed herein, and that the Reader will 
look to the Scope anda Drift ; and mark 
at what 1 aims and not cavil at bare 
Terms and Expreſſions, ſo long as the 
thing they deſign be laid open: Thus is 
an unhappineſs that too often befals men 
that are inquiſitive after Truth, that 
their Readers or Opponents miſs the ſcope 
of the writer, and fall upon Criticiſmes 
about Words and Forms of Expreſſions. 
Words are but Signs of Conceptions and 
Thoxrghts ; and as I have elſewhere ſaid, 
they perform their Office well enough, 
when they render. our Thoughts intel- 
ligible, 

3. That he will be content ta ſu- 
ſpend bis Genſure upon Clauſes or Sen- 
zexces japart,, till be hath peruſed all: 
I 1s rot poſſible, eſpecially in Diſcourſes 

f 
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to the Reader. 


of this Nature, to ſpeak or write all 
at once. Some things that are but 
' ſhotth or obſemrely delivered, or per- 
chance omitted in one Sentence , Page, 
or Paragraph, may be ſupplied or ex- 
plained in antther,, - , 
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OBSERVATIONS 


Touching the Principles of Natural 

Motions ; - ind eſpecially touching 
RAREFACTL ON and 
| CONDENSATION. 


. 


CnaP.l. 
| Concerning Motion, a” ies Original 


map 2. S an  Iritredudtion to 
go, OS what follows , I ſhall 
) B VG briefly x down ſome 
' Obſervations touching 

_ "Motion of Created Ma- 
| terial Beings; for. I: ſhall not, in ibis - 
| place med lc with thoſe more Noble 
B Beings 


'2 Dbſervations touching 


Beings of Angelical or Spiritual Na- 
tures, nor the Humane Soul, which 
is a Subje&t of another and higher 
nature, and not to be meaſured by thoſe 


+ 
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drdinary.Rules or Reaſons that con- 


cern Bodies, Matter, and Material 
Natures, - 

We may generally find in all Mate- 
rial Beings the thing called Motions 
in ſomeof one kind, in ſome of ano- 


ther, ſome more ſimple, ſome more. 


compoyjnceg and various; fome more 
conſpicuous to ſenſe, as Local Motion ; 
ſome leſs'conſpicuous,as Generation and 
Alteration ; ſome things are moved by 
others, ſome things ſeem to: have the 
Principle or Original of motion in 
themſelves, which communicates mo- 
tion to the Subject wherein that Prin- 
ciple reſides, and alſo to other things 
by contact of their corporeity or vir- 
tue. 'And therefore Ariſtotle fome- 
where as I remember, calls motion or 
endeavours of it, to be. quaſi vita que- 
aam que cnnibus ineſt, que Natura con- 


ftant:; 


The primitive Principle or Cauſe of 7 


all 


'  Rarefatiiondimd Condenſation +7 
: all Motion is the firſt Mover, the great 
' and glorious Lord of Nature, from 
whom, as being ſo, all Motion, is de- 
rived into created Beings. © 

I. By way of cauſality ; thoſe cre- 
ated Beings that ſeem- to have the im- 
mediate Principle of Motions in them- 
ſelves, have-that Principle'from his 
Fiat and Inſtitution. ., And, / 

2. By way of Concurrence and Con- 
..comitance. - There is a'perpetual flux 
'from that Fountain of Being that pre- 
ſerves and ſuſtains thoſe Principles of 
Motion which he at firſt lodged in cre- 
;ated Beings-according to their ſeve- 
tal ranks, kinds and'natures, and in- 
ſtituted Durations; and'if this Con- 
courſe ſhould withdraw it ſelf 'but one: 
moment, all the, Motion of created 
Beings would ceaſe andexpire, .. 

Matter it ſelf ſimply confidered as” 
- ſuch, though it be ſuſceptive of Moti- 
C 'on (as wedaily ſee) is notthe imme- 
- diate principle of Motion in'thoſe-ſub-" 
”. Jes thar ſeem'to be felf-moying ; or” 

primitive Movents of other, things , 
f according to that Lay of Natnorein-; 
B 3 ſtituted 
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4 Dhſervations touching 


ſtituted by che Soveraign Lord thereof, | 


And this ſeems apparent.,, among; 
other Reaſons, by thele that follow.. 
1. Becauſe Matter in it (elf , and 


ſimply conſidered, ſeems to þe meerly 


paſſive, and receptive of active im- 
preſſions from ſomething elſe: Ir is 
true, one.portion of Matter once ſet in 
Motion, will. by contact put another. 
portion of Matter into Motion. But 


we are not now upon the ſearch of 1n-. | 
termediate Inſtrumentals of Motion , 


but upon. the ſearch of the Principles 


of ſuch Motions which ſeem primi-. : 


| tively and immediately to be elicited 
in any 'Phylical SubjeR. 


2. Becauſe Matter ſimply conſidered _ 


ſeems to be one kind of uniform Enti- 
ty, but diverſified by its Forms, Qua- 


litiesand Modifications, as Weight ; 
Colour, Hardneſs, Softnelſs, cc. The 


Matter of a piece of Gold , and of a 


piece of Wood, abſtrattively conſi- : 
dered, ſeems to be the Materia prima. | 
of the Ancients,and of the ſame nature; | 
and conſequently , if Matter {imply * 


conſidered were the immediate active 
principle 


— 
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principle of Motion , the Motions of 
all things would be as ſimple and uni- 
- formas the Matter it ſelf. Burt weſee 
by daily experience that there are Mo- 
tions of ſeveral Subjects, which have 
the immediate principle of their Mo- 
tion in and from themſelves , or ſome- 
what within them that obtains vicem 
Acventis, and are various, differing , 
differently exerted, and differently ter- 
' + minated from the Motions of - other 
* - Bodies. 
Therefore if there be any things in 
| Nature, that have their Principle of 
Motion in themſelves , we muſt find 
-. out if -we can, ſomewhat beſides 
Matter, that 1s the immediate root or 
" ſpring of it. 
It is true, the great Maſter in Natu- 
. ral Philoſophy, Ariforle, tells us, that 
whatſoever is moved, 15 moved by 
another, which would make one ſup- 
" *poſe that he thought there were no im- 
- *mediate ſelf-moving principle in thoſe 
 \Beings we call Automata, but only the 
tirſt Mover, and truly with reſpect to 
the Soveraign Cauſe of all things, 
by, B 3 that 


5 - Obſervations toyching 
that every thing is moved by him that 
is unmoveable, as I have before ſhew- 
ed, cannot be queſtioned. 


But that there are created Beings, 


that by the powerful and foveraign In- 
ſtitution of Almighty God, - have an 


immediate Principle of Motion in and , 


from themſelves, is beyond Diſpute. - 

A Brute Beaſt poſſibly may be put 
immediately: into Motion by his Ap- 
petite, and that Appetite excited by 
the preſence of an Obje&;' and here 
the Obje&t hath (as I may call it) a 
Moral Prineiple. of Motion exciting 
the Appetite, moving*+the Brute to a 
nearer approach to the Object. Bur 


then in the Greſſus Brutalis, 1t is ſorne- » 


what within him that gives the Local 


Motion it ſelf, namely , the Brut ali 


And the ſame is evident in the Moti- 


ons of Augmentation and: Conforma- | 
tion of Vegetables, ' the mations of! 


Aicent and - Calefaction in Fire, the 
Motions of Attraction and Averſation 
in Magnetical Bodies , and the very 


Motion: of Deſcent in heavy Bodies + 


and 
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and infinite more inſtances of Phyſical 
Bodies , which have an 1atrinſick 
principle of exciting and communicga- 
ting Motion to the Subje&s of their in- 
exiltence, and to other things: Now 
touching this internal immediate prin- 
.ciple of Motion, is this Enquiry upon 
which I am. 2M 


_ 


CHavP. II. 


A farther Diſquiſition touching the 
immediate Cauſe of Motion. 


TN the former Chapter I have ſup- 
poſed theſe two things. 1. That 
there are ſome things that have an 
ative ſelf-moving Principle lodged 
within them. 2. That Matter ſimpl 
conſidered, is not that immediate ig 
moving Principle : It remaines there- 
fore wh enquired what that Princi- 
ple is. _ 
' Theancient Bi-partition of created 
Beings was into Subſtance and Acci- 
_—T.. B 4 dent, 


9 Obſervationstouching 
dent. But this ſeems to me to be too 
narrow | ( I am ſti'l ſpeaking of created 
tmaterial Exiſtences ) and I ſhall not 
be aſhamed to own Helmiont for my In- 
ſtructer herein, becauſe he ſpeaks with 
great .Eviderice of Reafon, . ; 
© There ſeems therefore to be a third 
kind of Exiſtence or Entity participa- 
ting in ſome reſpe& of the nature of 
both, and-yet-differing in other re- 
tpects from Lok for indeed it is an 
Entity among created Beings belong- 
ing to Matter, far more noble. than c1- 
ther of the two former, and' is that 


which giveth Life, Vigor, Activity, + 


and Motion, immediately next under 
the Lordof Nature, to every ſclt-mo- 
viag dank. 2: 1, ; 
And this Entity I call Ys, or Yirtus 
ativa, (uperadded to Matter, and gi- 
ving Wer et mes, ng Motions: to it, 
that are ſpecifically appropriate to that 
Vs, or Virtws Ativa,. and- without 
which, Matter would be ſtupid, dull, 
unactive, and alwayes at reſt in it ſelf, 
unleſs accidentally moved 4b extrinſeco. 
*z And although thoſe Yires or Yirtu- 
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tes ative, the immediate Principles 
of Motion in ſuch things as are Auto- 
mata , are various, and infinitely di- 
verlified, yet I ſhall inſtance bur in 
few ; which nevertheleſs will be ſuffi- 
cient to render my {elf intelligible in 
what I ſay. And. thoſe are principal- 
ly of two ſorts; the firſt of thoſe 
( the nobleſt below the humane Soul ) 
are thoſe Yires, or Virtutes Eſſentiales, 
that are the principal Conſtituents of 
vital or ſubſtantial Eorms. The ſecond 
are thoſe which -are ulually called 
active qualities, which ſeem to be of « 
lower nature and allay than the former. 
. Underthe firſt of theſe Ranks, there 
are different Claſſes, not only gradually, 
but eſſentially more or leſs perfect than 
others, viz. firſt, the Yis ſentiens & ani- 
” malyof Animals. 2. The Yi vegetans 
' e& vitaliof Vegetables, and poſſibly of 
many Minerals., 3.The Y4.combuſtiva & 
calcfatFiva of Fire.q. The YVirgttraftiva, 
airettiva &. communicativa of Magneti- 
cal Bodies. | 

Theſe YVirtutes or YVires Eſſentiales 
evil, 07 the nobleſt ſort (I __— 
| TiC 


o 


30 HObſervattons touching 
the humane nature ) have this prehe- - 
minence ' above the Matter or Sub- 
ſtance whereunto they are united, that 
they are the immediate, vital, movent 
principle ,” that gives a kind of Life 
or Motion to the Subje& wherein they 
exiſt, which would otherwiſe be deſtt- 
tute of Life or Motion from it ſelf. 
Whether theſe Yires or Virtntes Eſ- 
ſent:iales are in themſelves defeible or 
not, may be queſtioned: ſome have 
thought that they have certaiti Termin: 
Temporales of their Exiſtence, and 
Operations in themſelves ſimply and 
abſtraively conſidered , and 1n pro- 
ce(s of time languiſh and finally ex- 
pire and ceaſe, as the energy of the 
Spring of a Watch in its evolution , 
grows languid, and at laſt utterly cea(- 
eth from any farther evolution or mo- | 
tion. Others have thought, and with 
great evidence of Reaſon, that there 
is no decay or natural terminati- 
on of the Ys or Energia Eſſentialis it 
ſelf, but only by the decay or defeQti- 
bility, of diſſolution of the material 
Hypoſtaſis to which it is united;, or - 
| | tenc 
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the Organs which it uſeth in its opera. 
tions; which. being compounded Bo- 
dies, are fubjo@ to decay and diſſoluti- 
on. ' And therefore the Philoſopher 
tells us, that if an old man had a 
young mans eye, he would fee as well 
as in his Youth; for the decay 15 not 
in the Viſive Faculty, or Yis or Vir- 
tus Eſſentialis ſentiens , but in the Or- 
gan, or Subje&, or Subſtraturm of its 
Operation or Inexiſtence. 
 Butin ſome reſpects it is inferiour 
to Matter, and ſeems to participate of 
the nature of Accidents; as for 1n- 
ſtance, It neceſlarily according to the 
common Laws of Nature, requires a - 
material Hypoſ#ſis or Subject in which 
it may inexiſt;' and to which it may be 
united : thus the Yis Sertiens && Ani- 
malis 15 immediately united to the 
Animal Spirits; or the moſt refined 
parts of the Animal Nature. The 
Vis Vegetans Vitalis of Vegetables is 
immediately united to the Vital Spi- 
rits and Swuccas Vitalis of Yegetables. 
As to Fire, whether the 7:s Igxea have 
a proper Hypoſtafis of its own to which 
| | it 
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it is united; (*as the Yis Sentiens hath ) 
or whether it hath:no other Sub/tr atum 
but the Body in which it 1s, as the 
Cole or Iron, or.as the common. Body 
of the Air:it ſelf ,: through which it 
is univerlally diffuſed; may , I con- 


fels, bequeſtionable ; yet: certainly it 


hath ſome Hypoſtaſts, to which it is uni- 
ted, and primitively incxifts, and with- 
out which, it ſeems it cannot be. . 

2. Whereas no portion of Matter is 
loſt 3n Nature , or annihilable but by 
Qmnipotegce, thoſe Fires Eſſentiales 
are in their. individuals extinguiſhed 
and loſt; and no where in Nature up- 
on the deſtruction , 'difſipation or dil- 
ſolution: of the neceſſary Hypoſtaps or 


Subjedt of their inexiftence: When: 


the Animal Spirits are wholly diflipa- 
ted or, diflolved', the Ys Sertiens of 
that Animal 1s-loſt.,,, and no where :* 
When water is thrown. upon the Cole 
of Fite; :the Ys lene that was in it, 


15 extin& and #ullzb7,,-and ( as it ſeems) . 


doth nor faceſſere in elementum commu- 
ne Jgnis, at leaſt if it have not a ſpe- 
cial Hypoftaſps of its awn to which it is 
united > 


cc ww@k.c. VwcaA XVaowooum 


RarefaGion AD Condenſation. 17 
united ; and whenthe Magnet'is burnt 
in the Fire,the is Magnetica init is'ex- 
tin; And the fame is'to be {aid of 
that other more 'ignoble Principle of 
Motion hereafter mentioned; viz. 
Attive. Qualities. 

And this), as think , gives us 2 
true notion of the Souls of Brutes, the 
Forms-.of Vegetables, of: Fire ,'and 
other ſubſtantial Forms below-the hu- 
mane Soul, 

If. any ſhould ask me what I take 
the. Soul of a brute' animal to be!, 1 
ſhould ſay, it confiſted of two eflen- 
tial parts; the one, :this active Y7s; or 
Virpus Seatiens Animalis, theRovt and*. 
Fountain of all irs morions,'of Senſa- 
tion, Perception, Phantafie ; Appe- 
tition, and Local Motion. ' And the 
other. is the immediate Flypoſtaftt or 
Subſtratum in: which this Yis'Vitalis 
Sentiens, primitively-inexifts, and ro 
which: it 15 primitiyely united , and 
by which 1t .communicates: it ſelf ro 
the whole Compoſirum; and: thele ard 
ſome ſelect Crafis or Portion of the' A-- 
nimal Spirits: ' For the Animal Na-- 
ture 
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ture being a more curious' piece than 
inferiour . Subliſtences ,. and fuller of 
variety, therefore there is a more ela- 
borate and curious method of the union 
of its Efſentials than in others: And 
next to Animals, there is a more cu- 
rious method of unian. and colligation 
of the Yirtus Vitalis of. Vegetables to 
the more pure and ſubtil vital Spirits, 
or Latex Vitalis of Vegetables. | 
But the Yis J2nea and the Yis Mag- 
netica ſeem to be immediately united, 
to the whole Fiery or Magnetical 
Maſs: But yet Fil the aftivity'- of 
both 1s owing not to. the bare Hypc- 
ſtaſis or Snbſtratum wherein it 1s lodg- 
ed, but to that incorporeal force, 
virtue or energy whichacts init, up-" 
on it and by it, . *-. eel; 

_ And upon this accompt Ariftorle 1s 
to be underſtood ; when in 1. De Axi- 
224, heſtiles the Souls of Brutes to be 
1ncorporeal, and yet in other places 
calls them ſubſtagtial; zz. they areim- 
material and incorporeal with relation 
to the Yis or YVirtns Eſſentialis aftiva , 
which is the regnant and-nobleſt ue 
0 
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of them, but they are ſubſtantial, and 
' not only fo, but material in relation 
to the prima Hypoitaſis or Primum Sub- 
ſtratum, the Animal Spirits whereunto 
this Vis Adfiva 1s united , or rather 
ſome Nodas or concrement of a refined 
Subſtance, which s as it were the root 
or Focus of theſe Spirits, that like fo 
' many Branches, . are derived from it, 
through the. Nerves, and by them 
communicated to the whole Compoſi- 
| Fun, S 
And although I do here induſtri- 
ouſly omit the Examination. of the 
Nature of the Humane or Reaſonable 
Soul ; yet I cannot omit this, ſpecial 
obſervation of. the diſcrimination, of 
the Humane Soul from the Souls gf 
| Brutes, v/z. that. although the. appro- 
priate faculties of the Sentient.or Ani- 
' mal Soul be admitted indefectible in 
' themſelyes, yet their prixeg. Hypeſtaſis, 
or immediate ſubject of their incxiſt- 
ence 1s corruptible, and ſubject to dif 
ſpgtion , but the appropriate, powers, 
or. faculties of the realonable. Soul, 
namely, Intelle& and Wull, are not 

only 
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only indefeRible powers, bit alſo'the 
prime Hypotafis or primum Subſtr army of 
their inexiſtence 15 by the Divine Or: 
dination an, indefectible' Subſtr atum ; 
nr park inimaterial and incor- 
ruptible 

thereunto indifſoluble, - whereby 'it 
comes to, pals that the Humane Soul 
15 immortal, and preſerved both in its 
Eſſence , Exiſterice, Perfonality and 
in duration after rhe "diffolution ' of 
the Body. 1. Its Yirizs or Vis 1s 1n- 


defetible. 2. The Prizzd . Hypoſtaſis. © 


incorruptible; 3. The Union of borh 
indiſſoluble by natural power, _ ©. 

And thus far concerning the firſt 
ſort of Active Principles 1n ſelf-ino- 


ving Automata, __. : 


2. The 


bs 


Principles are Ative Qualities, as they 


- 


ire commonly called ; which, though 
poſſibly ſome of them may be the ſame | 
with the former, efſentiating Active ' 


Forms, yet ſoine may be ſuch as are of a 


ſecond and more inferjour allay, as pro- 
ceeding from the prirhitive forms | 


themſelves. . EO 
I ſhal) 


ubſtance, : and the union :. 


ſecond ſort of motive 


t 
Y 
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I ſhall inſtance in two'only. * 1. In 
that of Heat. 2. In that of Gra- 
vity. Fiat | 
As tothe former. it is 'evident that 
Heat ( nor only that which is 1{o to 
the touch, but is ſuch virtually, as in 
” Vegetables and Minerals) hath a pow- 
erot exciting Motion both in the Sub- 
ject of its inexiſtence,and in other Sub- 
jects, as appears in the Fermentation 
of Liquors and other things which are 
put. into motion by that virtual heat 
- thatreſides in its particles, though not 
hot to the touch. | 
Whether Cold be” of ahy poſitive 
| nature, and fo havea poſitive a&tivi- 
'ty of its owt, or whether it be arr 
abſence only of heat, either totally; 
as in ſumme frigidss, if any ſuch be; 
; or partially, according to the degrees 
* of hear abated or removed, I ſhallnot 
: here dilpute; for I 'only- propound 
= fome Inſtatices, to render whar T 
write intelligible: | "113 
2. As to Gravity, or that Principle 
in heavy bodies that inclines them: \a6/ 
' twtr inſeco, rodeſcend; this ſeems 'toibe 
C. 2 Qua» 
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2 quality of moſt tangible bodies that _ 


we converſe with, it not of all, for 
ſome contend that there is no ſuch 
thing in nature as ſimple Levity ( at 
leaſt in any thing but Fire) but only 
ſome bodies are minxe gravis than 0- 
thers, and urged to aſcend by the pre(- 
{ure or circumpulſion of other bodies 
more heavy ; this is not my bulineſs 
at this time to examine. 

This Gravity I take to be aquality 
intrinſick to heavy bodies at leaſt, in 
our inferiour Syſtem of the world. 

Gravitation, which is a kind of ſe- 
cond act, may not altogether impro- 


perly be applied to motions of diffe- ;; 


rent terminations, becauſe it ſeems 


to be only riſws or conatus ad moturs , 


which may have differcat terminati- 


ons; viz, upward, or downward, or :, 
laterally, and ariſe from different | 
cauſes, but Grevity it ſelf, as it im- | 
ports a diſpoſition, propenſion or in- | 


clination in heavy bodies to deſcend, is 


not unkfitly ſtiled a quality, and an in- | 


trinſick quality, 
For we may obſerve in the motions 
of 


, 
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of natural bodies, ſome are from an 
extrinſecal cauſe or accidental ; ſome- 
times ariſing from the preflure of other 
bodies, ſometimes from the poſition of 
the bodies themſelves; as Water will 
be driven up perpendicularly by a for- 
cer; as in Water-Enginesz it will 
move collaterally or per declive, by rea- 


ſon of its own fluid nature, or by its 


poſition upon a declining Plain. But 
when all Obſtacles of that nature are 
removed, a heavy body, as ſuch, will 
move by a right Line to the Center, 


from thar inherent quality of gravity, 
which is intrinſick to it, and puts it 
' +into motion, ſo that I am unjuſtly 


) 
} 


' blamed for ſaying Grevity is a quality 


inclining bodies to deſcend to the Cen- 


"ter, and yet at the ſame time ſaying, 
' that it 4s not improper to ſay that 


- things may gravitate upward or late- 
" rally, as well as downward ; for when 
' "heavy bodies have another terminati- 


on than downward, it is by reaſon of 


 ſomeother intervention of ſomeexter- 


; 
E 


nal cauſe , orfrom {ome other proper- 
ty in-bodies, accompanying their Gre- + 
C 2 vity, 


2v - Dhſervations touching 
vity, as Fluidity in Water or Air; 
which gives them a Niſis@ ad motum 
( which is gravitation ) of a differing 
termination from that of bodies pure- 
ly conſfideredas heavy. But when the 
motion proceeds ſimply and folely 
from that active quality of gravzzy, its 
niſus ad motum, wh IS 1t5 2ravitation, | | 
is' ſimply in linea refta ad centrum, | 
which I often call a central morion or | 
diretion : This any fair Remarket*, 
might have eaſily ſeen, without char- * 
ging the Second Chapter of the Eſſay t 
with a contradiction , where indeed c 
there is none. a 
And therefore in tlus place I cannot © x; 
Ehuſe but take notice of two extreams | te 
in the modern Philoſophy: Some are: y; 
{s' wholly intent upon: vital and pla- ni 
ſtick Principles, that they contend,er 
even -almoſt againſt all Mechanical 'vg 
motions of Bodies, which I ſhall have in 
occaſion hereafter to meet with. -ne 
Again, Others are ſo greatly taken ſh: 
up with the thoughts of Matter and w] 
Mechanical Motions, that they whol--atf 
ly exterminate any intrinſick Princi- thc 
ple: 
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ples of motion, and re{olvethem whol- 
| ly into Matter and its modyfications; 
and Mechaniſm and Mechanical matt- 
- ons; and therefore, 
: 1. They ſuppote that there are-no 
4 ſuch things as I call A#we, Forms (at 
S . leaſt excepting the Humane Soul; 
» though ſome venture hardat that allo) 
butthatall AQ#ive Forms and their Ori- 
r_ ginals are only various modifications 
f', of Matter, as Size, Figure, Pofition; 
= Texture, ec. This Ithink is impoſſi- 
7 bletobe true; for though the Modifi- 
d cations of. Matter may give variety of 
accidental or external Forms , natu- 
tt | rally ariſing from the.texture of Mat- 
13 ter, as Figure, Colour, &c, And thoſe 
fe various modifications may 1n relation 
4-.not only to. the powers of the Senti- 
d., cent Faculty, but to other Bodies, make 
al /various impreiſions, as welſee is done 
7e/ in ſome tangible effe&s;.,ag by ſmooth- 
nels, roughneſs, hardnels,. ſoftnels, 
2n, ſharpneſs, bluntneſs, and the like : 
1d whereby ſometimes other bodies are 
--afteced , yet they can never arrive to 
:i-thoſe greater activities which we lee 
(1.8 | C 3 in 


22 Obſervations toyehing 
in Phyſical Bodies, as Senſe, Life, Pri- 
mitive Motions of ſeveral kinds, nor 
can be productive of the principles 
thereof, for the modifications of Mat- 
ter can never rai(c it to ſuch an a@tivi- 
ty, as of it ſelf it is not capable of, 
but requires the union of ſome nobler 
ative entity to quicken and aftuate 
it. 


2. They ſuppoſe that all the moſt _ 
noble mt well of Senſe as. 


Life in Animals and Vegetables, are 
nothing elſe but Mechaniſm, and not 


from any intrinfick active principle , 


which we uſtally call the fentient and 
vegetable Soul; nay, ſome by a vain 
petulancy have gone ſo far as to re- 
ſolve the noble faculties and motions 


of the rational Soul, as Intelleion, 


| Ratiocination and Memory, wito 4 


bare Mechaniſm, and Modification , - 


and Motion of Particles of Matter , 
ſuch extravagancies as theſe need no 
other confutation but our very Senſes, 
in the obſervation of the Curious pro- 
perties, inſtinfs, operations and mo- 
tions of the atiimal and yegerable fouls 
and 


PP, ct QTY P_y _ _ AM = ©. 


MM Que © 


PD "3 W 


ti © wu vw Bw 


ta T 


a i w. www @©@©t 7  Fr- 


Rarefattion AND Condenſation, 23 


and faculties, and the unevident and. 

unintelligible explications rhat theſe 

men offer for the {upport'of their'Sup- 

wm which 1s not my buſineſs 
I | 


re at large to examine, -_ 

Now touching the ' production bf 
theſe active ſelf-moving/ Principles , 
whichlTI call Fires, or Yirtutes' adFrv2; 

1. As to their primitive inſtitution 
and production, there cannot _ 
as Ithink, be affigned any other than 
that conſtitution, inſtitution and 
communication which they received 
from the great Creator of all things, 
and that Law which he annexed and 
gave them in their fixſt forma- 
tion. 

2. But as to the ſubſequent and 


: phyſical production of theſe active 


principles, in the common and or- 


- dinary track of Nature, they are 


various., according to the methods 
ſetled by the ſame Divine Law, ſuch 
23 are Generation, the Irradiation 
of the Heavens and Heavenly Bo- 
dies, eſpecially the Sun, the various 
mixtures of fengls and compounded 

C4 - bodies, 
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bodies, and. therewith of their effen- 
tial Forms, and active Qualities, 
whereby there arile many times ſuch 
Forms : and Qualities as are fome- 
times called equivocal, anomalous , ' | 
or of yarious modifications. But the 
origination of. Forms and Active Qua- 
lities, is a large Theme, and not-in- 
tended to be proſecuted farther by me 

in this place. IEF 


_ 
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CHnavp. II. 


Concerning ſome. other more univer- 
ſal or common Cauſes aſſigned of 

Motions, viz. Anima Mundi, 
Spiritus. Naturz, & Principia 
Hylarchica, 


| T O ſolve. or give an account of 

divers motions in Nature, there 
have been thoſe, that not.-content 
with the particular inherent active 
Principles 1n particular Subjects, as is 
mentioned in the former Chapters, 
have ſuppoled certain more Catho- 


© lick, and indeed nobler Exiſtences, 


that manage - the various Phanomena 
in the Univerle. 

- . Plato and his School and after him, 
the Arabian Philolophers, eſpecially 
Avicey, ſuppoſed an intelligent Na- 
ture ſubordinate to Almighty God , 
* to preſide and manage the Univerſe, 
which 
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which they call Anima Mund: , as 
they aſſign one common intelligent 


Nature, and depute it to the excita- - 


tion, ation and, regiment of the ku- 
mane Soul in his 1ntelleive opera- 
tion, which they call ztellefFus A- 
ens. | 

Others that have aſſigned ſeveral 
Syſtemes of the world, each having 
a ſpecial Province, which they (tile 
Portices, or Syſkemata, aſſign a certain 
common intelligent Nature to be, as 
it were, the common Soul of every 
particular Yortex, and thus our Vortex, 
whoſe Ceriter they ſuppoſe to be the 


Sun, and the terms of exteat to reach - 


the remoteſt Limits of Saturn, and his 
Orb hath its Anima vorticis for the re- 
giment of the Phenomena and motions 
within that Vortex. 


* Others __ have ſubſtituted ano- - 


ther Principle, not altogether unlike 
the firſt, but differing in name, and 


ſome qualifications. This they call | 


Principinm Hylarchicum, and ſometimes 
Sprritus Nature, which though they 
make not an intelligent being, yet 
they 
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they make it plaſtick, vital, incorpo- 

real, and poſhbly ſentient s but how- 
- ſoever accommodated to the regiment 
of Matter in the beft and moſt order- 


ly and convenient way, and this I 
take it , they ſuppoſe a fubordinate 


regent principle, ſomewhat reſem- 
bling gyms wot of Helmont, which 
is ſuppoſed a middle principle, inter- 
vening between the Souls of Animals 
and their Body, and an immediate 
active inſtrument in its motions and 
ations. 

If by this Principinm Hylarchionn , 

; theſe men would nnderftand the Syve- 
-. raign Creator and Lord of the world 
( as many of the Ancients underſtood 
the Anime mundi ) whois intimately 
preſgnt with all his Works, and by a 
continual influx ſupports them in 


 - theirbeing and motions, according to 


the moſt wiſe Laws and Inſtitutions 
that he: hath eftabliſhed for thern and 
fixed in them: Or if by the Spiritas 
Nature they underſtand thoſe active 
effential Virtues communicated ro 
every created Betng by the Glorious 
Go 


p 


23 @DOblervationg touching 

God, and that ſtatuminated Law, and 
Order, and Method, and Oeconomy 
which he hath given them, and ac- 
cording to which thoſe ative princi- 


ples which he hath Fanteg in them, 


do exert and operate ; this will be 
readily agreed to them as moſt ratio- 
nal, and 1n a great meaſure evident, 
not only to our Reaſon, but to our 
very Senſe and Experience, and the 
Diſpute about words , would ceale , 
and beat reſt. | 

But the ſubſtitution of ſuch a vica- 
rious,. immaterial, common Principle, 


to regulate, order, excite and govern . 


Matter, and its motions ſubordinate 
to Almighty God, -a common Spirit, 
and. difterent from the particular 
active principles variouſly implanted 


in Phyſical Bodies, though it be a ' 


pleaſant ſuppoſition, yet it 1s difficult, 
if not. impoſſible to evince to any to- 
lerable ſatisfaction. Only I mult needs 
ſay, that as Suppoſitigns of this nature; 
that are founded upon Notions, are 
for the moſt part unacceflible by thoſe 
common Meaia whereby things are 

to 
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to be' proved to humane underſtand- 


ing; ſo upon the ſame account they 
are difficult to' be confuted: If any 
man ſhould tell me that 'the Moon 
were a Globe of Water, as he could 
never prove it, ſo I could ne- 
ver diſprove it, unleſs' I had ſuch 
Media of acceſs to that Body , that 
could to my Senſe and Experience 
confutdit ; and therefore in ſuch caſes 
the proof muſt be caſt upon the afſertor 
Yet there feem to be ſome things 
that render this Suppoſition not very 
credible. | n+ - 
T7. That it ſeems an unneceſlar 
multiplication of beings , whoſe Of- 
fices are well enough ſupplied with- 
out them; namely, by. the energy of 
the glorious God, and thoſe ſpecial 


' active Principles that he hath lodged 


in almoſt all created Natures, and 
thoſe Inſtitutions and Laws that he 
hath alligated and annexed to the par- 
ticular Works of his Creation, and 
the Syſtemes: and Syntaxes of the 
World. 

2. But principally upon a ſtrict ex- 

| amination, 


20 Mbſerbations fouching 
2mination, it will appear that moſt of 
theſe Phenomena in nature and motion, 
are performed by the aQtive principles, 
reliding in particular Subjeas, or by 
the uſual and necefſary Mechaniſm of 
bodies, without our calling to their 
immediate performance this ſuppoled  « 
Spirit of nature. « 
3. Again, It is very difficult to 1 
form to our ſelves a notion of this 'C 
Spirits Nature, that may haye any 't 
probable certainty : let us take but | | 
theſe few difficulties. TE 
1. Is it a diſtin, ſelf-ſubliſting © |: 
Spirit, ſeparated from Matter? of 1s , 4 
it 3 kind of common Soul or Form C 
reliding in the Univerſe , as the Soul © 
of a Brute reſides in his Body, and + 
united to it by a wonderful unions © 
If it be the former, it is a kind of 
Angelick Nature, niot united to Mat- * 
ter + but aRting ſepatately upon it, © 
ſubliſting without it, and is ig all *| 
probebiligy an Intelligence. If the Þ' 
atter, it were fit to know whether '' 
it were an immaterial Form, -as the " 
Humane Soul; and then perchance © 
| we 
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we ſhould give it too great a prefe- 
reace : OQr1s it a material Form, as 
chat of Brutes: And then it will be 


' worth knowing whether it hath the 


like perfetion of Senſe, or be of a 


© lowerallay, andonly vital, like thoſe 


of Vegetables. Or is it a kind of 


| connatural Senſe, ſuted to all material 


Beings, together with a ſentienc per- 


| ception and appetite, proportionate 
'to the Nature of every material or 


ſubſtantial created being , as Carpa- 


* xela and ourlearned Countriman hath 


lately . aſſerted. Whatever it be, we 


- are perfetly in the dark to form any 
:conception of it with any tolerable 
"evidence or ſatisfaction. 


in 2. Are there other parti- 


;cular or ſpecifical Forms in the feve- 
Tall Claſſes of material Exiſtences , 
-asS Animals, Vegetables, Minerals , 
"ec, that exert the ſeveral operations 
"that ſeem ſpecifical to their Natures, 
but individuated in the ſeveral-indi- 


vidual exiſtegces, Or is this com- 


mon ſpirit of Nature that which ex- 


erts all theſe Operations which are 
therefore 
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therefore only diverſified by the diver: 
fification-of the compoſitions of thoie 
bodies in 'which and through which 
they are exerted , as the common Bel- 
lows in the Organ, and the breath” 
thereof gives the. various ſounds 1n 
the Organ-Pipe, according to their * 
Figures, Stops or Amplitudes s' It - 
we ſuppoſe the former, we ſeem to 
multiply Entities without neceflity 
if the latter, we deſtroy all that we F 
are building, and make all the Ani- - , 
mals, and: Vegetables, and Material [, 
Beings in the Univerſe (if this Spirit * 
be univerſal ) or in this lower World: 
(if ſingly belonging to this Sytteme ) 7. 
ro be nothing elſe but pure mecha- n 
nical pieces, without any ſentient _ 
or vital p—_ of their own, but * 
only are the dead Tools and Inftru- 7. 
ments of this ſpirit of Nature, ſuch; " 
difficulties as theſe would be cleared, 
to give us ſome 1aez or probable fix-  - 
cd notion of this Spirit of Nature, © 
or Hylarchical Principle, as 
But now if we ſhould ſuppoſe the ,,. 
mrerpoſition of this common Spirit Bo 
of® 
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of Nature in ſome Phenomena or mo- 
tions of particular Eodies, yet it ſeems 
neceſſary for us to ſuppole rhele two 
' things in the exertions thereof, 

I. That it doth not immediately in- . 
terpoſe,unle(s upon great emergencies, 
and to deliver the things of Nature 
from ſome important inconvenience, 
which without fo effectual an iater- 
? .polition would befall them; as to pre- 

ſerve the continuity of the parts of 
, the Univerſe, or avoid vacuity, and 
, the like, and not upon thole little oc- 
F caſlions whichare of no conſideration 
and importance, whether they be re- 
Y"Jieved or ſupplied or not, ſuch as are 
” the emergency of a Rundle of light 
T'Wood from the.bottom of the Water, 
Tor the ſuſtaining of a weight, or attra- 
, tion by the Embolas of a Syringe or 

'Air-Pump, or the keeping up of the 
' Yalve or Operculum 1n the lower end 
of a Tube immerſed in Water. Theſe 
5 and the like Inſtances are of ſo ſmall 

eoncernment to the good of the Uni- 
K verſe, or to the Nature of Phyſical 
\ryPodics, that they were ſcarce wMthy 
' D the 
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the acceſs of the noble Spirit of Na- | 
ture; Nodi wvix tali vindice digni, 

2, Thar if this Spirit of Nature ' : 
doth at any time interpole, yet it rare- + _ 
ly, if at all, ads by violent or con-|; 
vulſive motions, but pacately, and as” 
much as may be, in conſonance to}! ,1 
the regular diſpoſition of Bodies ; and” ; 
therefore it is, that even in Animals, ;. 
where their motion is exerted by a): ;. 
clear, internal, vital, ſentient princi-!7 
ple, it doth for the moſt part a@ re-* 
gularly,and in the beſtMechaniſm ima-" , 

- ginable, their Bodies, Nerves, Bones, ! ; 
Muſcles are ordered by a rare and ex- * 
cellent Mechaniſm for the exerting | .. 
of thoſe motions, and the motions: ;. 
themſelves performed by thoſe Or-; 

all [+ 
gans, by the exploſion and retraction? 
of the Spirits in their ſeveral veſſels, 


4 


with admirable order and artifice, as? 

will appear to any that will beſtow! 

the pains to read Galen, De uſu Partium, 

and Ariſtotle, De Greſſu Animaliun ; 

and therefore we have much more rea- 

= F think that this ſuppoſed noble 
pl 


the Spirit of Nature, acts not 
at 
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at random, or convullively, or irre- 


' gularly, but according to the beſt 


Rules and mechanical methods appli- 


* cable to ſuch motions as it doth occa- 


{1onally exert. 
So that if we ſhould never ſo much 


: allow of the Spirit of Nature, and its 


= intetpoſitions , yet ſtill the neceſſary 
= jnſtruments, modes anc methods of 


> its motion according to Mechanical 
” Rules, muſt ſtill be ſought after. 


For it would be a pitiful refuge for 


a man pretending to Philoſophy, to 
* give this general ſolution to all Phene- 
'mens of Nature, that this is fo, be- 
- cauſe the Spirit of Nature thus orders 
= it; without giving ſome probable ac- 


os 
So 

Tad 

% 


count of the _— means or me- 


thod by which the Spirit of Nature ef- 


#feds it, and likewiſe of the end, uſe 


 ©% 
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and deſign of the Spirit of Nature in 
what it thus effects; 
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WI : Crap. IV. 
\ | | 


Touching Rarefaction and Conden- : 


ſation, and their kinds. 


Ecauſe much hath been ſaid by. t 
others touching Rarity and Den- 4 

fity of Phyſical Bodies , which I call: 
Aﬀections , Paſſions or Qualities os; c: 
Phyſical Bodies , and it may becon-# h 
ducible to the: ſolution of many Phy-!m 
ſical Phenomena, and to-the clearing '1n 

of my apprehenſions concerning it. 
and to the anſwering of molt of the?pe 
Objections of any weight , made ac 
_ the Suppolitions which I haveri 
ated, in the two Pamphlets aboveto1 
mentioned , I will endeavour to giveWVei 
that account concerning this matterzan! 
that ſeems reaſonable to me, though 
I muſt confels it is poſſibly one of the #4 
abſtruſeſt Subjects in Natural Philo- 
ſophy, wherein I ſhall obſerve as nea! fix1 

as I can, this Method, 
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1. To conlider the ſeveral conſi- 
{tence of Bodies. 
2. To ſhew the various kinds of 
Rarefaction and Condenlartion of thoſe 
Bodies. 

: To what kinds of Bodies , and 
| to what kinds of Rarefaction and Con- 
denſatioa this Argumeat in hand is a 
» plicable, that ſo we may come alot 
{ to the buſineſs in queſtion, and ſpeak 

+ ad dem. 
f As to the firſt and ſecond, Sir Fran- 
4 cis Bacon 1n his Hiſtoria Denſi CF Rar, 
2 hath in a great meaſure fitted them to 
-:my hand; whole Method I ſhall here- 
g 1n follow. 
J Of Bodies, ſome ſeem. to be pro- 
e/ loerly called Tangible, ſome Preuma- 
aWice; which though they are not Spi- 
'arits, nor void of Matter, no, nor yet 
"cxorally imperceptible to the Touch, 
vavet are more ſubtil, and leſs obvious by 
rany grols contact . to that Senſe, and 
;jtherefore. jmay be called  Spirita- 
e414, 
0-.* Of the former ſort, ſome are more 
a1 fixt, and of a more ſetled conliſtence, 
D 3 as 
[( 
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as Gold, tron, Stone, Wood, &c. Others © 
are fluid, either from the texture of © 
their Nature; as Water, ay, Adercury ; © 
or by Art or Accident, as Gold, Sil- 
ver, Lead, &c. in Fuſion or Diſſolu- 
tion. b 
Of the latter ſort, viz, Prenmatica, 
there are ſeveral kinds, and of vari- | 
ous degrees of exaltation, as «Ether, ® 
Air, Flame, Spirits of Animals or Ve- _ + 


getables, Smoke, Vapors, &Cc. 'i 


Although tangible Bodies may be © 
capable of Rarefat#ion and Condenſe. 'V 
tion , at leaſt in ſome of the accep- © 
tations thereof hereafter deſcribed, 
yet I ſhall not much meddle with 
them, unleſs it be ſuch as be fluid, 
becauſe not to my preſent purpoſe ; | | 
and becauſe what is hereafter ſaid 
touching the Karefatim or Conden-} | 
ſation of ſome Fluids, and of thoſe © | 
Preumatica, will in ſome meaſure ex- * -: 
plicate ſomewhat concerning the © | 
Condenſation or Rarefattion of other . | 
tangible Bodies, = 
2. Touching Rarefadtiow and Con- | 
denſation , thus much firſt in general 
15 , 


n+ 
I * 
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) is to be ſaid, RerefaFionis when the 
| ſame Body, or at leaſt portion of ma- 


terial Subſtance, takes up a greater 
external dimenſion , or a larger ap- 
trine dimeaſion, vzz.- of 


- breadth, length and depth than it had 


, before. 


And on the contrary, Condenſation 


' is when the ſame Body or portion of 


- - material Subſtance takes up a leis ex- 
> ternal dimenſion than it had before ; 


this may ſuffice as the common Phe- 


> momenon of Rarefattion and Condenſa- 


- © tion, aSit ſtands objected to our ſenſe ; 


has. ah ti. -—— a” 


though when we come fo particu- 
lars, this general ſenſible deſcription 
of either will not ſerve alwayes the 
Subject, nor ſufficiently explicate ir. 
Some Appearances in Bodies look 


- * like Rarefaction, which indeed are not 
> ſuch, but only 1a appearance; ſuch 
.* as are Augmentation of Bodies by an 
- Uunperceptible acceſſion of new mat- 


ter, asin Augmentation, {ometimes by 
aſſimilation of contiguous matter into 
its own conliſtence, ſometimes by 
the apertures or diſtra&tion of the 

D 4 parts 
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parts of a Body, and intruſion or in- % 
termiſſion, or attraction of other Mat- 
ter of a diftcrent Nature, Quality, 
or Texture. or of the ſame Nature, 
Quality or Texture with it ſelf ; thele/: 
are not truly thoſe kinds of Rarefacti- 
os whereof our _ is inſtituted ; 
for though the Moles or Bulk ſeem to; 
be extended and enlarged, yet the z 
true Bulk of the ſame Matter 1s the! 
ſame as before, theugh it may be un-}. 
der a different configuration or po-. 
ſition, ; 
Again, on the contrary , fome ap-*! 
pearances in Bodies, look like Con 
aenſation ; but in truth are not ſuch; 
as when part of a Body is emitted e1- 
ther by per{piration or - diſſolution of: 
ſome of its more ſubtil parts, where-/. 
by that which remaineth, taketh up” 
leſs circuit or bulk, or where ſome of 
its parts are firſt ſubtilized, and then! 
diimiſſed, and {ome other Inſtances of” 
like kind may begiven, bur thele are: 
not true and real Condexſatiens , for the 


entire matter remaines not in the Bo- 


dy condenſed, as was before, but is 
dimi- 


Bs 

Led, 
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diminiſhed : Theſe therefore are not 
the Rarefattions. and Condenſations 
whereof the Enquiry proceeds, for 
the ſame Body in both inſtances hold 
the ſame true ſpace it had before, 
though the extream appearing Limits 
ſeem to be altered. 

3. The Queſtion therefore in hand 
15, touching that kind of Rarefattron, 
where the lame Body or portion of 
material Subſtance, without acceſli- 
on of more or other bodily matter , 
yet takes up a larger ſpace than it 
did before. 

2. And where it doth not only 
take up a larger exterior compals , 
Circuit or ſ{uperficies, bur where it al- 
ſo fills thoſe intriafick ſpaces which 
are within the circuit of that extent, 
as fully as 1t did before. For if for tlte 
purpole, a portion of Air of a Cubique 
Figure ſix inches {quare, doſwell ro a 
Cubique Dimenſion of ſeven . inches 
{quare, yet if 1n that very dilatation 
there be as great a d15junction or divul- 
ſion of the parts of the Air within the 
cubique ſpace of (ix inches, as amounts 
to 
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to that external acceſſion of one inch, 
whereby it becomes a Cube of ſeven 
inches (quare, here is no true Rarefa- 
ton, nor 15 the ſpace enlarged , but 
only the Figure of the ſame Body, 
and of its Extention altered. 

If .an Artificer take a little Cylinder 
of Silver of two inches long, and half * 
an inch round, and guild it, he will 
by his Art draw out this little Bar 
into 40 yards or more of fine Silver | 
Thred, though the lengch be encrea- 
ſed, yet the breadth is diminiſhed, and 
the Silver Thred takes up no more true 
extent of its trine dimenſion than it * 
had before ; nay, which is remarka- 
ble, the extent of the Superficies of the 
Silver 1s not enlarged, though the 
figure be altered , which appears b 
this, that every part of the nn 
cies of the Silver thred will conti- 
nue gullt as it was in the Swperfictes 
of the got, 

And upon the ſame account it is on 
the other ſide, when a Body or portion 
of material Subſtance is ſaid truly to 
be condenſed, | 
1. It 
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1. It muſt be the ſame portion of 
matter that was before. without any 
diminution of its parts, or of any mat- 


- ter in it that contributed to its former 
” Moles. 


2. The ſame matter without any 


+ diminution , muſt really takeup leſs 
= roomor ſpace than it did before, for 
- if it only take up a leſs Swperfic:es or 


external extent, yet withal itymakes 
up ſpaces or porolities ' withia the 
compaſs of that external extent, which 
before was nor filled by it ſelf, bur 


* either was ſimply empty of any bo- 
' dy, or only filled with {ucha body as 


now recedes, and gives way to the 
body ſuppoſed to be condenſed, to 
take it up, then here 1s only a change 
of the ſpace it had before, and of its 
configuration , not a leſs ſpace really 
taken up as commenlurate to that 
body that is ſuppoſed to be condenſed. 
So that the Queſtion between the 
ancient and modern Philoſophy , is 
not ſo much de modo, how Condenſa- 
tion or Rarefattion is made, as con- 
ceraing the thing it ſelf, whether 4 
ay 
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ally and truly there be any ſuch thing 
or affe&tion in bodies as Rarefattion 
and Condenſatioy , the latter Philoſophy 
in truth denying the thing , when 
they give it ſuch an explication as 


really and 1n truth conſiſts not with ' 


itz as we ſhall ſee hereafter. 
This being therefore the ſtate of 
the Notion of Rarefattion and Conden- 


2 


{attion, 10 1ts true explication, we are | 


to. conſider, what bodies, or motions 
in bodies are fuch as are applicable to 
the Argument in hand. 


The ſpecial Inſtances that I ſhall ' 


ule are thele. | 
I. The Rarefa&tion or Condenſation 
of bodies by Tranſmutation; thus 
Water by Rarefadtion 1s {ometimes 
changed into Air, which hath there- 
by a greater extenſion than it had be- 
tore by about goo times ; and Air by 
Condenſation 1s changed into Water , 
and thereby loſeth by contraction a 
like proportion of ſpace than it had 
before. Thus Ariſtotle in 4. Phyſ. cap. g. 
and the great Yerulam, in Hiſtoria Denſs 

CF Rart, pap. $8. 
2. The 
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2. The Rarefad#ion that is cauſed 
by external violence, as in the Azr- 
Pump, in the Cacabus Evacuatorius, and 
the Magdeburg Engin, this is a Rare- 
faction by Tenſion, whereby the Air 
is dilated, not only in its external 
Bulk, butin all the parts of it, and in 
its internal , as well as external parts 
and dimenſions. And thus Merſennus 
and others tell us, Air may be dila- 
ted. to near 70 times its former and 
natural extent. 

3. The Conderxſation that is made 
by Compreſſion : Some there are that 
think Water is thus contractible and 
condenfible by compreſſion : The ſame 
Verulam , ubi ſupra, pag. 99. tells us . 
that taking a Leaden hollow Globe , 
and fill it with Water, and then 
ſtrongly ſtop the Orifice which took 
in the Water, and compreſs the Globe 
in a ſtrong Preſſer, whereby it may 
be reduced to an eighth part of its 
former dimenſion, the Water will 
ſuſtain that contraction , but if it be 
preſſed farther, the Water will dil- 
charge it ſelf through the Globe ad 
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modum parvi imbris. It is. not impoſli- 
ble but it might do fo from its firſt 
compreſſion, though the ſtreams, by 
reaſon of their exility , were inaper- 
ceptible to the Eye, as the emanation 


of effluvia through the pores of the | 


Z 2 
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bodies of Animals, elerical efluxes, ' 
or the Odors of Herbs ; for Water, ': 
though fluid, feems very impatient | 
of Condenſation by compreſſion , yet it 


15 not impoſſible, if under a very 


ſtrong preſſure, but to the very eye | 
it appears capable of dilatation by ! 


Tenſion in its diſcharge of it elf by 
Bubbles, upon a ſtrong Tenſion. 

But howlſoever it is with Water, 
It 1s apparent that Air 1s capable of 
condenſation and contraftion by com- 


preſſion , this appears viſibly 1n the | 


PL py 
_ we 5” _ 


compreſſion of the Air by Wind- *: 
Guns, and the careful injetion of : 


water by a well ordered Syringe in 
an empty Molipile, fo that Air by 
theſe means may be contracted into 
a ſeventh, nay poſſibly a ſeventieth 
= of its natural ſpace or dimen- 
10n, 

4. The 
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4. The Rarefaition and conſequen- 
tial dilatation of Bodies by Heat or 
Fire; Thus Water it (elf is rarefied 
and extended into Vapours by Heart. 


: The Lord Yermlam, ub: ſupra, pag. 28. 
= gives us a notable Inſtance, by taking 
= a Vial-Glaſs holding an ounce, filling 
: 1t half full of Spirit of Wine, then ta- 
' king an empty Bladder that held about 
- 8 pints, and tying it about the neck 


of the Vial ſtrictly, the Spirit of 


> Wine heated upon the Coals, the 
* Aura Spirits Vini filled the Bladder, 
- and yet only {ix penny weight of the 


Sprrit of Wine ſpent, which did not 
amount to the goth, part of a pint, 
yet filled the Bladder. of 8 pints with 
its rarified Air. And although this 


> Inſtance be in the Spirit of Wine, 
= which is fuller of ſubtil Matter than 
: the like quantity of Water, yet it 
will hold its proportion with the 
- Fumes or vegas of Water. 


And of the like kind is the Rare- 
faction by Ignition in the Gunpow- 
der, where a grain of Gunpowder 


' fired, will expand above a thouſand 


times 


43 Obſervations touching 
times its former dimenſion and more. * 

But that which is moſt obvious to '. 
Senſe, and moſt appoſite to' my pur- 
pole, agd therefore will be the Sub- 2 
ject of moſt of my enſuing applicati- Z 
ons, is, the Rarefattion of Atv by heat, Z 
whereby it may gain an expanſion of * 
above 70 times 1ts natural ſize and « 
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dimenſion, as 1s eaſily found by the 
{trong heating of a ſtrong Braſs con- 
cave Globe , which if the included + 
Air have no vent, will break it, and & 
if it have a vent, and after it ' 
ſtrongly heated, caſt into a Veſlel of 
Water, it will ſoon diſcover the pro- 
portion of its dilatation by the con- # 
traction that it receives from. the © 
cold Water, and by the quantity 3 
of Water it ſucks in upon that con- # 
traction. " 
5. The Condenſation and conſe- # 
quential contraction that the Air re- 
ceives by the conſtipation of it by # 
Cold, eſpecially after a ſtrong dila- ! 
tation; but although there be no ſuch *; 
preceding dilatation or expanſion 4 
of the Air by heat, yet it is viſible ” 
in 
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* jn 'Weather-Glaſles ,, and other. En- 
' * gines of that-nature, that the Air is 
- contraQed-in+its dimenſion , (by the 
' 2} ambient! Cold, from what it uiually 
' 2 hathatothertimes,. | il 1 
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q Concerning the Phenomena of Ra- 
W reta&tion and $ Conden ation 


apparent to S enſe. _ 


O::purſue all the Phenoniens of 
y Condenſation 'and Rarefaction' in 
- its full Latitude, were-too long a bu- 
> fineſs, and not ſo much conducible 


'to my purpoſe; I ſhall therefore take 


_ #® up thoſe Phaxomere that are apparent- 
 # lyevident to Senſe ia the Rarefad7ion 


and Condenſation of Air ; for the due 


” Z diſcuſſion of that fingle Subje& will 


/ © give an eſtimate and explication of 
© other Rarefattions and Condenſations, 

” 1. Itis evident toour. very Senſes, 

_ 2 thataſmaller portion of Air, ſuppoſe 

E a 
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a' Cubique Foot in a Veſſel, being Þ 
rarified by heat, will take up a far ” 


greater {pace than it did' before ſuch s 
application, and the like will be when 
it is done by Tenſion, as in the Air- 
Pump, and the Magdeburg Engin for 
when a great part of the Air 1s driven | 
out by Heat, in the one Inftance, | 
and drawn out by Tracion, in the | 
other, yet.s.is evident to Senſe, thar Þ 
the Receiver or other Veſſel remains 7 
full of a very rareand extended Air, | 
for ſenſibly no other Subſtance ſup- 
plies it. 

2. It is evident to Senſe, that this ' 
diſtenſion of the Air is not only in ' 
the Extima Smperficies , but in all the | 
very internal- parts of it; for it is ap- 7 
parent to ourSenſe, that it hatha vi- | 
{ible effet as well upon the Birds, # 
Water, or other Body, placed inthe 
middle of the Cavity of the Receiver, # 
as in thoſe that are conterminous to Z 
the Sides of it, as appears in thoſe 
many Inſtances given by Mr. 3. eſpe- ' 
clally in 21, 22, &c. Experiments. © 
And unleſs the whole Body were ex- 


| 


tended _ | 


% et _ 
pet 2X I nt 
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tended every. where and: every way,” 
it were impoſſible that a {ntle pormon 


; of Air included in 2 Bladder, ſhoulda 


encreaſe its bulk by Heat, to ten tines 


£ its extenſion, as it will go, and Is ap. 
= pareiit fo:dur- Sight by the ample |di/ 
Z ſtention of the Bladdet. | 


3./Tt'is apparerit to our Senſe, that 


= if the Air bs ratified: by Heat inany 
= cloſe Velltl, as the Heat; which is 
” the cauſedf its Rarefartioh, decays}: (6 
* the Airendeavours its/contraction; to 
| guinits primitive five, which it then 
2 attains, -when the Heat js" perfectly 
z © got Gut; if 1t be not impeded: by 
= the cloſeneſs of the Veſſel. | 


Thisis-viſible in -nzarber-Gldſſes of 


_ © 22 inches long ; whereby; when for 
= the purpoſe, the Water riſeth 10:ren 
Z Inches, atid: leaves twelve inches.iof 
= Air in the: Head of: the Glaſs, the 
” Warm hand laid upon the Head of 
= the Glaſs, will depreſs the Wartet, by 
- expanding the included Air two or 
- three jnclies, but the Hand being te- 
2 moved, the Air will contract it (elf 


- | 


to its forfies Staple, and fo the 
E 2 Water 
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Water will -riſe. to. ten, as before. 
4+: It is evident to Senſe;, [that the 
Air. contracting it ſelf , doth by thar 
which is called by ſome, 4totws nexme, 
lay hold of the inward fides of a cloſe 
Veſſel containing and fſtrialy impri- 
ſoning it ; and- if they- be otherwiſe | 
ſeverable, yet the ſtrong contraction 
of the filaments of the Air holds them * 
rogether, as appears abundantly by the | 
Inſtance of the Magdeburg Hemiſpheres, * 
mentioned at large in the 18th. Chap- | 
ter of the Obſervations upon. the Tori- | 
cellian Experiment, and other Inſtances © 
of the like Nature, given- in that 
Book. | SER 
5. It is evident to Senſe,. that in | 
that ſtrong coheſion of the Filaments ©: 
of the Air to: the ſides of the Veſſel, 7 
when by the decay of Heat, it con- 
tracts it (elf with a motws or iconatus.of © 
reſtitution, and with it the ambient 7 ' 
Veſſel by a -motus nexus, yet if a ſmal . 
degree of Heat be moved to the Veſ-! ' 
ſel, that contraftion is relaxed, and. # 
the Vellels fall afunder:; and the like- 
is done by the ſmalleſt admiſſion of 
the 
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the free or ſolute Air, though through 
a Pin-hole; for by the Heat the 1n+ 
cluded-Air-is again dilated , left. lax; 
as before it'grew cold, and by the ad- 
miſſion of foreign Air, the included 
Air is relieved gradually to that ex- 
panſion as is natural to it, and as it 
had before its KerefatFion. or Condenſa- 
tom. | 
6. It isevident to Senl(e, that upon 
the ſmalleſt Pin-hole made in the Vel- 
ſel where the Air is, that thus con- 
tracts and endeavours its reſtitution, 


= either upon Tenſion, or upon grow- 
> ing cold after Rarefa#ion, the Air 


thus tenſed or contracting it ſelf, 
will greedily ſuck in the foreign Air, 
yea, or Water, for its relief againſt that 
Tenſion that it is under. 

7. In Condenſation of Air , eſpeci- 
ally by compreſſion , it is apparent , 


; that the Air takes up, or may take 
' up a far leſs room than 1s natural to 
 1t, aSappearsin Wind-guns or </£ol:- 


zles, | 
8. lt isallo apparent to Senſe, that 
the compretſed Air in thoſe Inſtances, 
E 3 endeayours 


2, 
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endeavours with great ſtrength and 
force its relaxation from this com- 
preſſion , io-{0: mueh as if ip. can ge 
liberty, it will caſt out a Bullet with 
great force in. Wind-guns, and in 


eAolipiles well made, and well char- # 


ged with Water, by a Syringe it will 
throw up the Water aboye twenty 
foot high. 


Thele Phenomena are as eyident to g 
aur Senſe of Sight and. Touch, as any Þ 
thing we ſee or teglz and though there Z 


is difference among the Leaxned- in 


the ſolution or manner of explication # 
of thefe Phenomens, yet the effects © 
themſelves are plain and ſenſible, and © 
do give a ſenſible demonſtration that ': 
furely there is ſome alteration of the 7 
ſtate of this Body of the Air, or of # 
its Texture or Fabrick under theſe þ 


various Appearances, which are ulu- 


ally called Rerefaition and Condenſa- © 
tion. But -whether they are really 


Js 
- 
$ 

a3) 
Ls 


fuch, or how. made or ordered, will 
be the Subject of farther Enquiry. 
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Cuandt 


Concerning the various Solutions 0 
Condenſation and RarefaQtion, 
and firſt, of that which is by ſup- 
poſed interſperſed Vacuities. 


Arity and Dexſity of Bodies, al- 
though it terminate in a greater 
or lefſer dimenfion or extent, which 
properly reſpe&ts Quantity, yet they 
ſeem in themſelves to be but various 
Paſſions, Aﬀections or Qualities of 
Bodies arifing from their different 
Textures, either more craſs or more 
ſubtil: And Rarefat#ioz or Conderſa- 
#i0x of Bodies ſeems to be thoſe ſeveral 
Motions towards theſe Qualities of 
Rarity or Denſity, cauſed for the moſt 
part by fome external or adventitious 
Agent, which changeth and altereth 
the Texture of any Body whereby it 
aſſumes thoſe Qualities of Rarity or 
E4 Denſity 
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Denſity different from its own natural 
conſtitution, and ſutable to the varie- 
ure they do for the time 


ty of the Text 
undergo. 3 

There have been various Solutions 
or Explications of theſe apparent Phe. 
nomena of Condenſation and Rarefaition, 
which I ſhall in the next place 
conſider, holding my ſelf. to that 
of the Air, either by compreflion, in 


caſe of Condenſation, or by expanſion ' 


by Heat, or by Tenſion by force, in 
caſe of Rarefattion , becauſe this In- 
ſtance of Rarefattion and Condenſa- 
t:0x of the Air,is moſt obvious to Senſe, 
and doth in a great meaſure explain 
the Rarefattion or Condenſation or other 
Bodies capable of thoſe Aﬀections. 
Theſe Methods of Solutions of Ex- 
plications of - Rarefattion or Condenſa- 
r:0g that have been taken up by ſeye- 
ral parties, are principally three, © 
1. Of thoſe that ſuppoſe the ſame 


to be performed by reaſon of interſper- | 


ſed Yacuities, Porolities,, or Spaces, 
empty of all body interpoſed berween 
gery particles, whichin caſes of Rare- 

fattion, 


w% tO 919 © © rome AS 
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8 /aFiom, are made wider by a kind of 
* divulſion or greater apertures of the 
® particles of Air, or ether bodies rari- 
= fied , whereby the Interſtitia of the 
acrie Particles are greater, and thoſe 
empty interſperſed Vacuities made lar- 
ger; and in caſe of Condenſation, the 
acrie Particles are crouded cloſer to- 
gether, and thoſeempty ſpaces or 7-- 
terſtitia made leſs by reception of thoſe 
particles of Air into thoſe Vacuities, 
1n acloſer poſture or conjunion than 
they were before ſuch compreſſion , 
conſtipation or condenſation; and 
®this I call the Epicurean Solution. 

> 2, Of thoſethat admit no Yacuities 
at all in the Univerſe, but that all 
# places or ſpaces are full of ſome body 
or other , but that in the Rarefa&#1on 
of the Air, whether by Heat ( which 
I call ſimple Rarefe&tion or Expan- 
#1ion ) or by a forcible diftraQtion or 
© divulſion of the particles of-ſuch ra- 
Erefied or expanded body by force , 
> which1 call Tenſion, thoſe particles 
yo! the extended or rarefied body, are 
"removed to a greater diſtance one from 
| another, 
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another, and as they are ſo removed, 
other more ſubtil, corporeal _—— 
do interpaſe gradually, and fill up 
thoſe ivterfiitia ; and in cale of Condex- 


ſatien,the more ſubtil parts with which | 


all bodies are furniſhed, but eſpeciall 

the Air, are driven out by nm 
ſion, and take up a temporary reſidence 
at leaſt in the conterminous Air. And 
this I call the Carteſian Solution, though 
this, as ſhall be ſhewn, have fome 
variation in the manner of its expli- 
cation, 

But though theſe methods differ in 
the application to the matter in hand, 
yet they both much agree in this, that 
the firſt material Principles of Bodies 
are certain minute Carpulcles or A- 
tams,; which, hiagteds are really 
bodies, and therefore necically 
diviſible, yet they are ſo minute, 
that phyſically __ acually they are 
indiviltble; and therefore in them- 
ſelves hard and unfrangible into leſſer 
portions, This I ſhall examine kereaft- 
ter in the (eveath and eighth Chap- 
FEIrs, x 
3. The 
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3+ The third Solutioa is that of the 
ancient Philoſaphers, and ſome other 
of the Modern, which ſuppoſe thar 
Rarity and Denſity are really natural 
Aﬀections or Qualities of Phyſical 
bodies, and that Rerefattien is a real 
expanſion of the very entire Moles 
of the body truly rarefied ; and Cox- 
denjation 1s a real contraction of the 
whole dimenſion of the bady con- 
denſed, namely, whers it is truly and 
formally a true ans” 5a or Condex- 
ſation , as the Queſtion is above ſta- 
ted in the beginning of the Fourth 
Chapters Aad this I call the Ariſe 
telian Solution, and feems to me the 
trueſt, in the ' manner hereaftex de- 
deſcribed. 

Firſt therefore, Toveling the firſt 
of theſe Solutions, by interſperſed Va- 
cuities: This, though it doth in 
truth' take away the true Notion of 
Rarefaction and Condenſation, as it is 
before {tated , for ſtill the ſame body 
holds but the ſame quantity of ſpace, 
though in diffexent poſition or ubica- 
tion of its parts, yet I muſt needs (ay, 

were 
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were the ſuppoſition of interſperſed 

Vacuities true, would in a great mea- 

ſure (though not altogether ) falve 

many of the Phenomena of Rarefattion 

and Condenſation. 

But there are theſe two grand Ob- 
jeftions, that I think render this Ss- 
ixtion impoſſible to be true. 

1. It ſeems to me utterly untrue, 
that there are any fuch interſperſed 
Vacuities, wholly deſtitute of Body, 
either in the Air or any other Body , 
and herein the Cartefians and I apree., 
And that which renders this Suppo- 
ſition untrue , is that excellent de- 
monftration improved by Sir X. Digby, 
in his Hiitory of Bodies. 

If there were ſuch interſperſed Va- 
cuities, it muſt neceſſarily follow that 
thoſe Bodies of an equal Swperficies, 
thatare more rare, muſt have more or 
greater interſperſions of ſuch Vacui- 
ties, than ſuch as are more denſe , 
or which 1s all one, the ſame Moles 
of body that is more denſe, muſt needs 
have more of matrer or body in it than 
that which is more rare; or which 
ſeems 
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ſeems -to 'be equally conſequential , 
that where the-body' is more weighty, 
the.ſame external, £Moles of the. more 
weighty body muſt needs have more 
of body, and leſs of interſperſed Va- 
cuities than that which is more light, 
where the external Afvles of either is 
equal. - | + +1 
And therefore a Cubique Foot of 
Gold' muſt have more of Body ; and 
leſs of interſperſed Vacuities than: the: 
like Cubique Foot. of Silyer.,- and. 
that' than the' like Cubique Foot of 
Water; and that'than the:ilike Cu- 
bique Foot of Air. 's 4 OTH 
The Lord Yerul/am, in his Hiſtoria 
Denſi c> Rari, pag. 8 & 9, by an cxat 
computation , gives us the Eſtimate 
of the diſproportion 'of Weight of 
the ſame extrinſick- Holes of (everal 
bodies; whereby he finds that aipor- 
tion of pure Gold reduced into a 
Cubical Figure or Moles, weighed 
204 weight, and the like Moles of 
of Mercury 19% weight and 9 grains; 
the like Moles of Aiver weighed 104 
weight and 21 grains; and the like 
Moles 
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Moles of Water weighed 1% weight 
and 3 grains; and upon a like trial, 
pag. 20. found, that the heavier any 
ſolid. body 'is, and mote united its 
Pore the _— was. the ſame 


y reduced into Duſt (though cloſe- 
ly cormprelſed together) 'in compar- 
on to the weight of the ſame body. 
before its pulverization, nl 

His Experiment goes fiot ſo far as 
the difproportion between the SY 
or denſeneſs of Air-vr Water , 


Merſennus and ſome others that have 
been curious in this Compatation, 
tell us, that the ſame extrinlick Adoles 
of Water is about 14 times lighter 
than the like Moles of Merinry;, atrd 
the ſame Ars of Air is at leaſt a. 
times, others ſay, 1306 times lighter 
than the like roles of Water. 

The conſequence whereof is, that 
if we ſhould ſuppeſe a Cubick inch 
or foot of Mertury to be entirely full 
without interſperſed Yacuities or other 
Matter in it ( which yet upon the ac- 
count given, wants much ) it muſt 
follow that in one Cubique = of 
Doe, 
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foot, pr other Moles of Air, for vne 
particle of body, there mult be 11699 

parts of empty ſpace, each of theie 
ſpaces equal to the: ſpace that the real 
body of the Air takes up; fuchis the 
diſproportion of the weight berween 
the like quantity or Aoles of Air to 

that of like Aotes of Mercury, viz. as 1 
to 11700. | 

The conſequence whereof would be, 
that yet the Cubique foot, or inch, 
or other meaſure of « Vellel contain- 
ing nothing but Air, might receive 

2 quantity of Aercary that: bears pro» 
portion, as 11699 to 1, and a -quan» 
tity of Water as bears the proportion 
of 899 to 1,withourt extruding any part 
of the.iacluded Air , or overfilling or 
breaking the Yeſſel wherein it is inclu+ 
ded. And if we ſhould fuppole that in 
the common Air we breath in, there 
ſhould be but 891 parts of Vacuiczes, 
for one part of true ſubſtantial Air (as 
there muſt be upon this fu tion) 
all reſpiration would preſently be gb- 
itruted, and indeed all that Motion 
which we ſee, eſpecially in Meteors, 

But 
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, | Butas this is prodigiouſly incredi- 
A ble, fo it 1s appagene'y untrue: For 
1 take a Tube full of Air, and top it 
at one end, immerſe the open end in- 
to, Water ,- and preſs it down as low 
as. may 'be; yet .not one half of the 
Tube. will be filled with Water, nay 
take an c£olipile of Braſs with a Sy- 
ringe to drive in the Water, it will 
with great difficulty receive into it 
+ parts of Water, and thereby the 
Air - contracted into a quarter. of its 
former :room, and with great: pains | 
and force it may be, into a much leſs 
room; 'but never | any ' pretended it 
could ' be compreſſed into the 899% 
' .  partof its former room, and yet thus 
ofthe uppo107 1t may be, and with great eaſe ,, be- 
| "þe tru, cauſe here are 899 empty ſpaces which 
may receive the water with as much 
eaſe as if the Bottle or veſſel were not 
| empty only of Water or Air, but per- 
fealy empty of any other body, aba- 
ting only 3:7 of the room to receive 

) [ the Air. 

! 2. The Second difficulty in this 
i of Suppolition ſeems to be this, ay » 

|; —_ ot 
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doth nor;an{werthe Phenomena, elp 
cially in,condenſajion, of Air by pref 
ſure; . as in #ind:Guns.and e£olpiles, 
which-viſibly with a, great force en- 
deavours 4ts reſtitution, as appears 10 
the exploſion of 'the: Air 1n Wind- 
guns, and; ejection of , Water. preſſed 
into «fo/ipiles; for the, Air. .upoa this 
Suppolition, hath a free room far mg 
than ſufficiegt for. its.'xeception, 
therefore... hath ao need, ,of, any ſuch 
violence in 1ts motion; of pl Ea 
it having 899 empty cavities,” wher 
aSit hath need bur of *;;5 part thereo 
for its reception, and mere vacuit 
can contribute nothiiig either to reſi! 
compreſſion ; of to cauſe a ſenſible 
force of reſtitution , becauſe nothing 
caii have noattivity or motion: + - --- 
3. Again, if Air or Water be 
ſtrongly rarefied by Heat, we ſee it 
takes.up a larger extention than be- 
fore it -had, and that with ſuch an 
energy and force, that it will break 
a ſtrong Veſſel inclofing it 5 which 
it could never do, wete there any 
conſiderable interſperſions of VYacui- 
F ties ; 
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1x ties;  becaiiſe the body of- the Air 
{4 would with much more eaſe breale 
into. thoſe vatue Interflitis, which 
have /no refiftance againſt ir, than it | 
would or could force its 'room upon | 
the ambient Veſfel that' containes it, 
and relifts its dilatarion with all the 
ſtrength ir hath. /. And this very rea- 
fon doth as effeually conclude againſt 

; ſecond” S{mtion- of Rarefattion by 
admiſſion' of Materia Subtilis into 


tlic ſuppoſed ' Iwterſtitia, -if duly conſi- 
, f rm roghs OI np 
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Cukn, VII; 


- 'Rarefaftion and Condenlacion, 
und its oy 


Coitic Iii the ler "_ is tif 
der hs $cornd Solution above of: 
ered; which ſeth thele things. 

' £. That there {$ 16 bhp! is of 
interſperſed yacuity iti the Aﬀr ot any 
| paft of the Univ tle; with which 


rec. 
Fa That tit Pridciples ot com- 
| pounded bodies afe —_— ory 


tomical Corpnſcles , is yet itt- 
divifibte; and yer for all ctits ; theſe 
wy tritriiits bodies are fore gtolſer, 
little 6%0$w/7, 'gtound to'as ſmall 

4 niagnitude as is naturally poſſible ; 
| afd yer the Rimente or Filitigs of 
fe Ohb4lt/ate firiallet "Elinh the for- 
/ 41d ffiake that Conſtitfiene of 


Prevciple which _ call #t4Yer7h - 
iis, 
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zils, which interpoſeth between other 
ps or Corpulſcles, and fil- 
th up the; /nterſiitia between them ; 
this Suppolition I deny, and ſhall 
ſhew. my Reaſons againſt it. _ -. 
3, That in RatefatHion or Tenfion 
of the-'Air, or other: Bodies capable 
of Rarefaition, there is-only a ſepara- 
tion or disjun&tion of the parts there- 
of to..2 greater diſtance one from ano- 
ther, which doth not at all encreaſe its 
extcation, bur only varies the poſition 
or vicinity of its parts; and hereupon 
to fill the 1nterſtitie. between the parts 
thus divulſed, there. is immitted into 
thoſe 1*terſtitia fubtil matter, .or thoſe 
ſubtil Filings of the Glebuli that fill 


thoſe ſpaces which are therefore bor- 


rowed from the ſubtil matter of. the 
other parts of circumſacent Airy: or 
finally from the «ther, which | 

to be the ſubtileſt matter  1n; | Na- 
rUre; | ; L-, Fl 2 Y 

| 4-. That in Condenſation of the 
Air, &c. by compreſſion that Subtslrſ- 
ſima. Materia that telided before with- 
in the body: of that portion of Air, 


15 
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3s by wm yer meer; ei and 
driven into the conterminous' Aix;, 
whereby that 'which we call che con- 
denſed portion of Air and'lts parrs 
come cloſer together, and rake up 
leſs room or ſpace than it ſeemed to 
have before; namely, in' the external 
bulk - or Szperficier, though *in' rruth 
and reality the Air it ſelf 'thus ſee- 
mingly condenſed , and its particles, 
take 'up really as much room or {pace 
as before, thongh' the figure, ind: 0- 
ſitton, and ubication of rhat ſpace 
that it takes up now, is only altered 
by -its ſeceſſion into: the ſpaces where- 
in the- ſubtiliffona materia now flown 
away, did formerly reſide. © | 

This Solution of Rarefa#ion and 
Condenſation, T think is neither true, 
nor doth it in any meaſure an{wer the 
Phenomena in RarefatFion or Condenſa- 
riow, 7 

Firſt therefore, I think the very 
Suppolition it ſelf of theſe. ſolute A- 
toms is but imaginary and the crea- 
ture of 'the Brain, and therefore k 


. | chink may deſerve the ' Title of 74- 


F 3 luns 


270 _ Obfervations touching 
Iam Epjcureves, Ot. Carteſian, nev 
iotended .. by the latter 3s 80y- rea 
Truth ;, bur only. @ a Sup tian , 
Engin or Aecaium. to explicate the 
Phexomens . of  —_ ROW 
unwaxily enough taken up by many 
Virtweſs as a Truth. . 

x. It robs all bodies of apy real or 
poſſible continuity without a. myra: 
cle, or the ſubſtitution; of ſome, ce- 
menting matter , differing from A+ 
toms. or ſolute bodies, to hold the 

of the Univerle together ,. for 
ms can: really ſeparate. bodies, ſuch 
as the very leaſt © Atoms are ſuppo- 


ſed tobe, haye any continuity, or fo, 


much as mutual coheſion baxely by 
contiguity £ For as to the 'CHtoms þa- 
»4:z., they lavgur toorankly of fiction 


and invention, andthe Polar Magne- | 


tiſm ang difference of Sexes of Atoms 
ſeems as vain. 

2. We ſee in. many bodies not only 
2 contiovity, but a ſtrong texture, 
whereby. they will not ie bro- 
ken, that yetat firſt arile from a thin 
watry ſubſtance or concrement, asthe 

Nerves 
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Nerves. of Animals , ;the: Wood of 
Trees, the Barks of Trees and Plants; 
as Withy, 'Flax, Nettles, nay the very 
$piders web hath belides its continuity, 
acertain tenaciouſnels , ſo hath water 
it elf, as appears by the. traction of 
the water in the longer Leg of a.5;- 
phon; this tenaciouſneſs, ; gtutinouſ- 
neſs, and ſtrong cohelion. of parts 
of bodigs one to another, could 
never be by the appoſitioa of ſoluge 
particles one to another, though never 
{o (mall , but from a kind of imrin- 
ſick contexture of the bodies them- 

ſelves, | " | 
. -2, Upon: this Suppoſition, it were 
—— thes - __—_ _—_— 
ually hard, and equally wei , 
= equally denſe. Thoſe + , 
even thoſe that. are the moſt minute, 
that 7A wo" ap ens k of the Me- 
teria ſubtilt are yet uppoſed rt 
be bodies, and eſſentially diviſible , 
though mot divided, nor indeed divi- 
ſible phyſically by any force, and 
therefore hard. and unfrangible , and 
therefore,, i we ſhould a Vellel 
F 4 of 
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of a foot ſquare filled with Air, this 
Moles , though: we call iti of Air, 
15 yet really made up of thoſe-hard 
particles; and then how is'it poſſible 
it ſhould be ſoft tothe touch any more 
than Braſs or Steel + Far the {oftnefs 
of duſt of Gold or other-(olid Bodies, 
15-not' from the duft it ſelf, but from 
the numerous-interſperſed particles of 
Air. Agam this Cubique Veſſel full 
of Air is entirely full of body, or not , 


' If it be.nor, then this ſuppoſition 


muſt--neeeffarily admit interſperſed 
Vacuittesz the'thing that the whole 
Suppoſition of the Carteſians deny: 
Bur'if tt be full of body in every ima- 
ginable ſpace thereof, why ſhould not 
this Cubique Agvles of Air thus con- 
ſtipated with a plenitude of body, be 
as weighty as the like Cube of wWa- 
ter,” yea, or Gold, for as to ſolidity, 
the Atonncal bodicsMhemſelves in 


both, are of the: ſame conliſtence , 


2nd all ſpaces are ſuppoſed Full both 
in the Cubique foot of Air and Wa- 
ter, for excels- of weight, is but the 
effect of excels of Matter or bodily 
ſubſtance, - © 4. Again, 
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,- Again', -It is: moſt certain-that 
the- ſmalleſt -Aroms/ or Particles of 
matter, even--the 'Ramerta' that are 
ſuppoſed the Conſtituents of 'the XMa- 
teria ſubtilifſima, are yet bodies, and 
conſequently have their Frine Dimen- 
foo, and variety of configurations z 
ſome ſpherical , ſome cubical, fome 
triangular, be theſe neverſo little, yer 
it1s impoſſible- rhey can 'exa@ly touch 


; one another in all-parts of their ' S«- 


perficies, a ſpherical: body cannot be * 
in all its Superfitites contiguous toano- 
ther ſpherical or-cubical body, and 
conſequently there muſt be ſome real, 
thoagh ſmall Intervals. between theſe 
minute Particles, and then the Carte- 
fans, to make good their Suppolition, 
muſt have yet another matter 'more 
ſubtil than rhar which they 'yet call 
ſubtiliſſima, to fill thoſe Chinks: Et 
quis cuſtodiet ipſos Cuſtodes ? 

' And it is not enough to ſay theſe 
fiſſures between the minuteſt Parti- 


cles, are inconſiderable: For if they 


be at all, ir ſpoiles the Suppofition , 
but belides that;- certainly — 
| olds 
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holds this Suppeſition, muſt yet-ad- 
mit that in the. Cubique Foot of Air, 
the 1zierftitis muſt. needs be greater 
than in' Water or Afercwy of the-like 
Holes; for certainly otherwiſe the 
weight of Mercury, Water and Air, 
would be all one ;' and fo they fall in 
with the Yacaifts. * | 
Therefore upon the whole Matter, 
it ſeems more agreeable both to. Na- 
ture ,:Senſe and Reaſon, that in the 


* firſt production of bodies homogeneal, 


whether by Creation by Almighty 
God, or by Generation, according to 
his inſtituted Law. of - Nature, ;the 
confiftency of things, and their ſe- 
veral . textures, to. be the immediate 
effeft of gheir firſt production , and 
that they: conſiſt of parts in union, 
and not ſeparated till -attual ſepara- 
tion., and that theſe parts are of the 
like conſiſtence and texture with the 
Avhole in. bodies homogeneal ,..as in 
Air and ja Water, and not of parts 
or principles quite of another confi- 
ſtence. and frame from: the whole, 
all the parts of the Air to be Air; but 
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yer ſome Air or Airs at ſome times 
more fubtil.. than; others, . and a for 
Water : And therefore all this Appe- 
41s of Atoms, and Globyls, and mi- 
nuts particles, are not of things thar 
ever. really exiſted, bur only the crea- 
tures and fictions of the Braig. | 

But if we ſhould admie of any one 
common material principle. of phyſi- 
0 ie De dara Derhenm, and 
$0 the Doctrine of t tures, 
$9 ſome of the ancient PhiloGohemy 
that it ſhould be Water.  _ 

i. Thus it is declared ia that admi- 
rable Narrative of the Creation, the 
frſt diftiact body we find mentioned, 
is the Water. | 

2+ Fhis was the opiyion of the 
Learned Tha/es, MHileſiue, and others 
of the Ancients, . Ex Aqua maia. 

3- The accommodation of Water 
to the production of other bodies by 
the, tranſmutation of its texture, 
ſpeaks much for it to be the common 
pzinciple of marenzal bodies. _. 

7. It is productive of Conliſtences : 
rarer and. more lubtil than it _—_ 

4- 
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Vapours, 'Fumes ; yea ant] of the ve- 
ry Air it-ſelf; by he means of a&i- 
vity of : Heat; - ++ +5 /; $3 34 
. 2. It is- productive of.things more 
craſs and ſolid than it ſelf, as Leaves, 
© Frait, Wood; Shells, Stones, which we 
- ſee ariſe from certain: concretions 
ſingly of water. le So 
3. It is productive: of confiftences 
that have greater tenaciouſneſs and 
connexion than it ſelf $''as we ſee in 
the: produdtion of the Nerves , Tu- 
wicles, Tendons, Muſcles of Animals, 
which are at firſt but icertain wate- 
rich concrements , digeſted by the A- 
nimal heat into.thoſe. Ligaments, and 
in the tough and ſtrong. barks and ti- 
laments of Vegetables, 1n their trunks, 
rinds. ec. which are at firſt but a 
kind of limpid juice or water ſucked 
up into - the” bodies of | Vegetables, 
and that even, where it--hath- no 06- 
ther viſible nutriment but imple Wa- 
ter. 


ther artificially or: naturally , - they 


leem moſt readily-:to-reafſume-a wa- 


teriſh 
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teriſh-. Confiftence « Water therefore 
ſens | more: ae. jor to be the 


common material 'p e, muckx 


rather: than theſe i agen le Atoms; 
though: I take not upon me: Ir 
ly-1 to Getcemine MG? five. 2; 


4 A } p o 
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Further Conſe ations” concernin 
" the deficiency of this Jecond So- 
.. Jution «a relation to. Rarefagion' 
. 'and Condenfation,' rand the 
* Supplenients' that haye- been de- 
ws ns, d to enforce or he pol it. \ 


N the: laſt Chapter I hive wa 
 dered the 4improbability - of _ the 
Suppolition, it general. - 
Iſhall-now, let down thoſe Rea 
ſons and Evidences which reader _ 
whole Suppoſition utterly inap 
ble to the. Phenomena Of Rare F tion 
and Condenſation, FE 
I, 


#8 . Odſetvatiotis toiithittg 
I. As to Rartfafion, the intromiſ: 
fi on of theſe foreign _ _ 


_ to. kk y the 
';the' ory pro 
ered Do at, it is' nos pſi 


conſiſtent with that -morion 
rarefied bodies have in the time of 
their rarcfaGtion , which is molt ap- 
p_ -xpylſive, of , ay foreign 
atter, and not receptive of it. 
Take a Corn of Gunpowder, and 
give it fire, it turns in ja-moment to 
: body. of \flatme above rovs times 
larger than/ir elf," it: drives dwa 
the conter inous Air fro It ; and if 
it be a quantity af Powder, it 
will break the Windows Walls and 
Contigh4tidhs next td" WA ahd this 
done in a moment, and in the mo- 
ment” of irs Expanfion-: -Is it imagÞ 
nable'to any 'mantliat chants fuice, 
that in that moment of 'ts 
when it drives alt befor#it”! 
it, this Subrilifins AM aterds; ck s 
ſo-ſwbtil and. delicate; ſhould fave ad- 
miſſion, -and- adrmiffion in that mos 


ment, to make good att expanſion of 
ſuch 


Raref ation aA Condenſucie. 79 
ſuchan extent, nature and quality * 
Agiin, When Air in a Vellel, is 
brought near the fire, and warmed b 
this- Heat, the:Air:is expanded, 
a great part of it driven out ; of the 
Vellel'; and if the Veſlel be (cloſe, 
it will break, : from the dilatation 
within, ſo that in all this rarefaQion, 
the Air, and all the particles. of it , 
and within it, have a preſſure .out- 
ward, not any motion of receptive- 
nels of any- thing 'fram without, and 
therefore muſt neceſſarily drive away 
thoſe gentle particles, of Mater/n ſub- 
titifſima,” and can heyor admit them in 
the act of rarefation done+by. Heat. 
' 2, 'It:is a very hard. ſuppolal .that 
the ſubtil Marter fliould pals through 
the moſt impervious bodies; $6. Glar, 
Braſs, yea Gold it. ſelf, for the ſupply- 
1p of the. 1ntcrſi;tiaof tenſe or rare- 
fied bodies, as» it 'muſt according.to 
this Suppoſition.. : But, T7 
1:3, I-15 not anly difficult to believe 
it: /but the contrary thereof is. moſt 
apparently evidentto the very Seaie, 
eſpecially in the: Magdebmrg Hemi- 
os ſpheres, 
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ſpheres ;''deſcribed ; .Cap, 18. Nugarin \ 


If you - rake' the 'two'| Braſs: Hemi- _ 
ſpheres 'there de(cribed;; - and by heat 


rarcfie-the Air in: them , then clap 
them together '1n the manner there 
deſcribed, when the included.heat is 
ſpent, they will :cohere fo ſtrong to- 
gether, that 3o/. weight will. not ſc- 
ver them, but let themreceivea.mo- 
derate heat again from the fire, or 
tet there be a hole no bigger than 
the point of a Needle: to let 1n any. fo- 
reign Air , they will: be quiekly: ſe- 
vered, for the tenſion which the 10- 
cluded particles of Air do gain by their 
motion bf | reſtiturion., and - Mota: 
nexis, is thereby relaxed :: And it is 
obſervable; that theſe Herviſpbetes , if 
they are kept from heat or | perfora- 
tion, they will' remain in this' po- 
ſture of coheſion an' hour, nay;polh- 
bly a day; or week; or. more: [Now 
if this ſubtil matter, which muſt: be 
the _— of re | nar 
according to the Carteſian $1 tion, 
pervades the Vellel fo _ how 
comes it ro paſs that it is kept 40 
this 
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this ſtraight priſoga-without ayglation 
through the :Braſs  Hewiſpheres:? Or 
rather, why doth-not a greater quan- 


e all this while; and releaſe ;-the 
Air from its hard tenſion, by, ſepara- 
ting thereby the Hemiſpheres ,, and fo 
reſtoring the Air in all parts to its 
juſt and natural texture and polition£ 
And certainly if the Spixit of Nature 
or Hylarchical Principle had any thing 
to do in - matters of 'this Nature, or 


oy thereof pervade the Braſs Hejmi- 
ſpher 


! were effective in it, . here were a pro- 


| per buſineſs and exerciſe for it; But 


we-ſee that without perforation or ac- 
ceſſion. of Heat , nothing of fuch re- 


{ laxation is effected, notwitſtanding 


the great ſtrels that the Air is under 
in- the. Hemiſpheres, and which: yet 
would- be inevitably relaxed, if a con- 
ſiderable portion of ſubril Matter did 
penetrate thrqugh the Hemippheres, and 
mix-it -ſelf with the included rarefied 
Air, as well as if a little Air were let 


' Into it through a. Pin-hole. - - 


4: In-the Inſtance laſt given, and 


' -many other of like nature, that he 


F 
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the Air in their relaxation from heat, 
have a motion of contra&ion in them- 
ſelves per viam reſtitutionss, and a 
conſequential attraction on the Veſlel 
including them per moadum nexus , 
it is impoſſible this can be falved by 
Wo, the Suppoſition of the Carteſtens and 
uo - Zucretians, which ſuppoſe the Air to 
We. -. confift of minute particles only joyned 
together by contiguity, for where 
there is only contiguity without con- 


ver draw another body per modum tra- 
Fonts, it will be really leſs tenacious 


oz that enſues upon tenſion of the 


ed it. 


be given, where the filaments of | 


en ts IS Sn 


tinuity of parts, that body can ne- *' 


than a Ropeof Sand , ſo that ſuch an 
intromiſſion of particles thus ſolute, ! 
as they ſtate moſt bodies to be, by a | 
bare contiguity of Atoms, could ne- | 
ver explicate}j this viſible Phenome- | 


Air, or after ,the avolation or extin- | 
. — 7 "ms of Heat that firſt expan- 


2” I  O”__ 


of 5- And as this Suppoſition by no' 
F, means falves the Phenomena of Rare- | 
| fation of the Air, and what enſues | 
there- | 
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thereupon, ſo it as little falves that 
of Condenſation or Conſtipation of 
Air by compreffion, as' we ſee in 
Wind-Gans, andother Engines, which 
upon a Diſcharge, or a Motion of 
that comprefſion, do with a force ex- 


| plode or diſcharge themſelyes, and 


preſs very hard upon bodies that are 


| 1n their ar 4 - ſo thata wind-Gun will 
| drive a Bullet 


through a pretty chick 
piece of Wood, which could never 


{ be, if this Solution of Rarefat#ten. and 


Condenſation were true. 


x. If the Air it felf, and alſo this 
ſubſidiary Materia ſubtilifimas were 


: bur a collection of minute bodies , 
: joynedonly in contiguity one to ano- 
: ther, all the compreſſion in the world 
| would give it no more elaſticity, or 
| that exploſive motion , thanif a por- 


tion of Calice-Sand were forced into a 


| Gun or other Veſſel, with all the 
* compreſſion imaginable. | 


2. But again, in that elaſtical ex- 


' ploſion by the Air compreſſed into a 
' narrower room, what 1s it that actu- 
ally exerciſeth that exploſive Elaſti- 
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city? Is it the ſubtil matter. that 


was mingled with the included com- 
preſſed Air ? Surely no; for according 
to this Suppolition , that is ſqueezed 


out: and permeated through the Bar- | 


rel or Trunk of the w:d-gan: Or 
is it the groſſer Particles of the Air 


that is yet left in the Gun, and can- | 
not get out till the Ozturaculum be | 
removed? But there is no reaſon for | 


that to have any Elaſticity, for by 
the. avolation. of the ſubtil Matter, 
there is room enough left for it , and 
under that narrow. dimenſion that 
now it hath, -yet hath it as much 


mm 
4, 


room as before, for the avolation of | 


the Materia ſubtilis hath made a per- 
fect room for it, and left it a ſpace 
exactly commenſurate to its corporeal 
Aoles, But it may be that the Aate- 
7:14 ſubtilis that was driven out by the 


compreſſion, .now upoa the aperture | 


of the Obturaculum, pervades the ſub- 


{tance of the Gun with that force } 
that it gives the exploſion. But it is | 


apparent that neither this can help 
ir; for it doth appear that the Mo- 
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tion .of the Subtil Matter into the 
Orifice of the #ind-2un upon the re- 
moval of the Obturaculam muſt needs 
run counter to the exploſion of the 
Air, and obſtrut it. Again, it is 
apparent that the ſubtil Matter is dri- 
ven out gradually and with iterated 
force, and it cannot pervade the Iron 
{ides of the Gun, but gradually, and 
with great ſtraining, and to imagine 
that in a moment, the moment of a 
Motion of the Obturaculum, the whole 
body of that removed Matter ſhould 
pervade the ſtrong and cloſe Metal in 
an inſtant to give that ſtrong and for- 
cible exploſion , exceeds all reaſon, 
ſenſe and credibility. And therefore 
it was but neceſſary for thoſe that 
will maintain this Afertion to fublti- 
tute a Spirit of Nature, or an Hylar- 
chical Principle, which for the preſer- 
vation of Bodies in their due natural 
{tate and poſition , ſhould at little 
leſs than miraculouſly to ſupply all 
theſe Difficulties, which yet notwith- 
ſtanding, muſt be ſuppoſed according 
to this Suppoſition to at in contradi- 

G 3 ion 
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Qion to it ſelf and Nature alſo. For 
when in Rarefaiion of Bodies this 
Spiritzs Nature (ends ſupplies of ſubtil 
Matter to fill the J»terſtitia, it muſt 
neceſſarily rob other parts of the Air 
of ſome of that ſubtil Matter that pro- 
perly belonged to its texture and natu- 
ral conſtitution; and ſo when one 
portion of Matter is gratified, ano- 
ther is impoveriſhed of what belongs 
to it, which ſeems wholly uaſutable 
to the office which this vicarious Spi- 
rit of Nature (according to this new 
i NG 15 ſubſtituted ro exer- 
ciſe, 
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Cnav. IX. 


' Touching the Third Suppoſition of 
the Method of Rareta&tion and 
Condenſation according to the 
Ancient Philoſophy , and ſeems to 
be the trueſt. 


Hs examined the two for- 
mer Suppoſitions, and as near 
as I can, diſcovered their inſufficiency, 
I now come to the Third, which I 
think to be true, viz. as to that kind 
of Rarefaction and Condenſation (which 
before 1n the 4** Chapter is ſtated to 
be the true Matter of the Queſtion ) 
for in Rarefaition of a Body (uppole 
Air) either by Heat or Tenſion, there 
is a real expanſion or dilatation of 
the ſame Moles of Matterof the Air, 
and all its parts to a larger ſpace, 
extent or dimenſion than it had be- 
fore; and in Condenſation, by Cold , 

G 4 ( but 


$8 Obſervations touching 


( but more evidently by compreſſion ,) 
the ſame Moles of Matter, and all its 
parts have a narrower or leſs ſpace 
or expanſion than before, 

I ſuppole therefore that although 
Rarefaition and Condenſation .of any 
Body from its natural fize and di- 
menſion belonging to it, is forthe 
moſt 'part, "if nor alwayes,. by the 
agency or efficiency of fome external 
cauſe, yet under fuch circumſtances : 
Rarity and Denſity are but natural at- 
fections, ar rather Paſſhons, Qualities 
or Modes of ſuch Bodies arifng from 
their very texture and make, andare 
as naturally belonging to them as Heat 
or Cold, Humidity or Drineſs,Smooth- 
neſs or Roughnels, or other tangible 
Qualities to other. Bodies that are 
more groſs and corporeal; 

2. Ido ſuppole that whatever men 
have talkt or wrote concerning Spatia 
emaginaria , without relation to any 
Bodies. to fill it, yet as time or ſuc- 
ceffive duration is a kind of Attendant 
upan ſucceſſive Motion, fo ſpace is a 
kindpf Entity relative to: Bodies, and 
dependent upon them. ” Þo $© 
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- 3. To 'make way to what I have 
to lay herein: It ſeems to meno kind 
of repugnancy in Nature, but altoge- 
ther conlogant thereunto, and that it 
1s equally poſſible and reaſonablethat a 
Body that is much more rare than 
another , and having in it leſs of ſa- 
lid corporeity, and conſequently of 
weight, than another, yet may as 
entirely fill the whole ſpace within 
the compals of its external Swperficzes, 
as a body of a denſer conliſtence, fo 
that although Gold be 18000 times 
bulk for bulk heavier than Air, and 
near 20 times heavier than Wa- 
ter; and although Water be near 14 
times lighter than Mercury, yet It is 
no way repugnant, but highly con- 
ſonant' to Nature, thar all the parti- 
cles of a Tube of Air. may be as cloſe- 
ly united one to another, and as en- 
tirely fill that Cubical ſpace, as 
the like Cubical body of Water or 


Mercury, or Gold : And that although 


it 15inherent in the very nature of a 
rare body, not to have fo firm a con- 
ſiltency as that - which is more craſs 
and 
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and ſolid, yet ſuch a rare body may 
be wholly deſtitute of Poresor Ister- 
 fitia between its parts, as the moſt 
ſolid body imaginable ; for porofity 
or diftance of parts is not an effect 
neceſſarily Feſulting from Rarity. For 
it would be a ſtrange poſition, that 
no Body that were not ſumme ſoliduns 
or craſſum , could have been created, 
that had all its parts commenſurate to 
all the ſpace within the external di- 
menſions, or extima Superficies of ſuch 
body, and yet this muſt neceſſarily 
follow, if ſuch a commenſuration ex 
naturarei, were contradictory to, and 
inconſiſtent with any body that is not 
ſumme ſolidum or craſſum , whereof pol- 
fibly there is no inſtance that 1s or 
can be made; for Gold it ſelf is not 
ſunme craſſum or ſolidum ; for ONne piece 
of Gold may be folider, and have 
more of cra(s Matter than another : 
which appears by the Diſparity of 
weight between two ſeveral kinds of 
Gold of the ſame bulk. 

Nay, upon a fri ſearch it may 
be found de fatto true, that ſome 
| kinds 
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kinds of Wood or Metals that are 
more craſs, and conſequently more 
weighty than others, may yet be 
more porous than ſome Woods or 
Metals that are lighter and of a grea- 
ter tenuity ; yea, Glaſs or Cryſtal, that 
is lighter and leſs craſs than ſome 0- 
ther bodies, may be leſs porousthan 
ſuch as are heavier and crafler, or if 
compariſon be made between it and 
common Iron-Ore, the like between 
Calice-Sand and yellow Wax, and 
many more, whereof the Table of 
the Lord Yerulam, in his Hioria Denſs 
& Rari , may yield us many In- 
ſtances. 

Again, we have no better meaſure 
of the Rarity or Denſity in Bodies 
than their difference of weight, Qzod 
Rarum, leve; quod Denſum, grave, 
Let us reſume the Inftance given ſ#- 
pra, cap. 6. Wherein it appears that 
Air is at leaſt 12000 times lighter ; 
and conſequently rarer than Mercury : 
Now if we ſhould ſuppoſe the Airin 
a Cubique Veflel of a Foot ſquare, 
ſhould fill but 4:35 of that _ 

: an 
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and the reſt, viz.11999 parts of that 
ſpace mult be either totally empty, 
or ſupplied with. another kind of He- 
terogenepus fubtil Matter, differing 
from Air: This muſt be the conte- 
quence of the Suppolition that the 
Moles aeris 15 not commen(urate to 
all the ſpaces within, the Cavity of 
that Cube, and yet it is ſo evident- 
ly againſt Senſe, that it is not poſſi- 
ble to be admitted, or almoſt con- 
ceivable by any that duly thinks 
of it. | 
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Water 1s ſ\ubtiler than Mercury, by I 


14 times; Air 1s ſubtiler than Wa- 
ter by 90o times; and poſſibly the 
ther above the Atmoſphere, or the 
Elementa Stellarum 1s as much ſubti- 
ler than common Air of our lower 
Atmoſphere, It were a wild conceir 
to think that every given portion of 
the Ethereal world muſt neceſlarily 
have forty thouſand equal portions, 
either of Vacuity , or of ſubtil Mat- 
ter, more refined than ether, and 
that no one given portion of Ethereal 
Matter ; ſuppoſe a Cubique Foot could 
is | be 
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be exactly commenſurate to all the 
ſpace within that Cubique Foot, but 
muſt have forty thouſand interſper- 
ſed pores, either wholly vacant, or 
filled with another more ſubtil Mat- 
ter than it ſelf. 

I conclude therefore, it is equally 
conſonant to the nature of Bodies , 
that a more rare or ſubtil Body may 
be, and is equally commenſurate to 
all the ſpaces within the extent of its 
Ubication, as the craffeſt body jn'the 
World. | 

The thing I drive -at is this real 
Truth, viz. that a Body though ne- 
ver ſo rare, may be entirely com- 
menſurate to all the ſpace withinthe 
compals of its external Swperficies, as 
well as the denlſeſt or crafleſt Body 
that. is or can be in Natureg and 
conſequently that the ſame Body, if 


| 
it have at fecal times ſeveral -tex- 
tures, may in. theſe ſeveral ſeaſons 
entirely poſle(s ſpaces anſwering fuch 
textures ; as, if Water gain the tex- 
tureof Air, it may be commenſurate 
to all ſpaces within its Swperfictes, 


4. It 
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4. It ſeems to me, that although 
ſome particles of Air included in the 
common: Body of the Air, may poſ- 
ſibly be more ſubtil than others, yet 
as to point of extenſion or contra- 
&ion, all the parts thereof, even the 
minuteſt parts thereof, as to the qua- 
lity of Rarity and Tenuity, and the 
motion of Rarefat#ion and Condenſation, 
are of the ſame nature, and perfealy 
homogeneal; and the like for Water , 
and although ſome imaginable parts 
_— may be _ R _ _ 
et they are perfeatly mingled toge- 
"wy I common Om of the 
ſame Body we call Air; and there- 
fore to fuppole the firſt Conſtituent 
minute particles of Air or Water, 
are hard, or of any other nature than 
the whole Body, is a precarious, in- 
evidentand unreaſonable Suppoſition. 
5. I dp: ſuppoſe it as a certain, 
evident truth, that the aquel exi- 
ftence of parts or particles of conti- 
nued Bodies ( as moſt evidently Wa- 
ter and Air are) are but only poten- 


tlally, or by the operations of the 
| Under- 
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Unprancing ia ſuch Bodies, and 
not really exiſting, as parts, or as di- 
vided, till a real and actual ſeparation 
of them with integral parts, though 
they may be bigger or leſs, according 
to the method of their ſeparation g 
et, 
; I. Still remain Bodies, | 

2. Cannot be indiviſible,no not phy 
ſically. | 

3. Are of the very ſame nature, 
texture or make with the whole Bo- 
dy out of which they are cantelled 
and therefore when the external $*- 
perficies of the whole bulk in Rare- 
faction 1s expanded, or in Condenſation 
is contracted , the like expanſion and 
contraction happens in proportion in 
every particle thereof, in a true and 
proper Rarefation or Condenſation , 
whereof the Queſtion is ſtated. 

6. I do not think that corporeity 
or bodily conſiſtence is the fame thing 
with quantity or #rin4 dimenſis ; but 
that this is but an affetion or conſe- 
quence of itz for otherwiſe all Bodies 
that haye an equal trina —_— 
my 
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muſt - needs have the fame Denſity ; 
or an equal maſs of Matter, or Cor- 

real Moles, which 1s contrary to 

xperience;z for a Cubique Foot of 
Water hath leſs of Matter than a Cu- 
bique Foot of Atercury, as appears by 
the diſparity of their weight, the 
beſt indication of the diſparity of the 
Atles of Matter. bin” 

Theſe things being thus premilſed, 
I now proceed to declare my thoughts 
touching Rarefat#ion and Condenſation, 
holding my ſelf ſingly to it as it is 
ſtated, to be the Queſtion in the 4 
Chapter, and principally applying m 
ſelf to, thoſe Bodies rhat are moſt 
Pnewmatical or Spirital (I ſay not Spi- 
ritual. ) | 


It ſeems therefore to me , that as 


ſeveral Bodies of the ſame external 
extent or Swperficies; as, ſuppoſe a 
Cubical Foot of Air, Water, Mercury, 
or Gold, may have, and have yer a 
cloſe continuity of all their particles 
without any 7zterſtitia of vacuous 
ſpaces, or of other Matter, to fill 
them up, and all this ariſing from the 

|; various 
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various textures of thoſe bodies, ſo 


- the ſame body by a various texture 


acquired by accidental emergencies 
cither of heat, tenſion or compreſh- 
on, may acquire a greater or leſs ex- 
panſion, according to thoſe varieties 
of acquired textures, yet without any 
new acceſhion of ſubſtance, or deper- 
dition of any its included particles, 
but ſtill. remaining individually the 
very ſame Matter, 

For if ſeveral bodies of various tex- 
tures, may be ſome more rare, and 
ſome more denſe, from their very 
Make and texture, and yet as well 
thoſe that are more rare, as ſuppoſe 
Air or Water may as exactly fill all 
the ſpaces within the compals of their 
extenſion , without the ſubſidiary help 
of vacuities or other interſperſed bo- 
dies, as well as thoſe of a more con- 
denſe conſiſtency ; ſuppole Gold, Lead: 
or Mercury ; the very ſamereaſon doth 
enforce that the ſame body, if its 
texture be either by force or accident, 
altered to a greater Rarity or Denſ1- 
ty than it had before , may. alter its 

H ſpace, 
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ſpace, and yet be entirely and exactly 
commenſurate to a greater or leſler 
ſpace, according to ſuch alteration of 
its texture, as well as thoſe ſeveral 
bodies that had primitively the like 
variety of texture conſtant to their 
nature. 

For Matter or material ſubſtance 1s 
of it ſelf equally fulceptive of a laxer 
or craſſer, a rarer or denſer conliſtence 
or texture of parts; only when it is 
lax or rare, the ſame portion of Mat- 
ter takes up more ſpacez when it is 
craſs or denſe; it takes up leſs 
ſpace. 

For inſtance, in Diſtillation we 
will ſuppoſe that firſt by ſome mode- 
rate Heat the diſtillatory Veſlels, the 
Veſſel {wherein the Roſes for the pur- 
pole are placed to be diftilled ) the 
Head of the Still, and the Recipient 
to be as much evacuated of Air, or 
the included Air attenuated as much 
as may be, and then the Veſſels cloſe- 
ly luted one to another, the moilt 
Matter of the Roſes by gentle heat is 
reſolved firſt into a ſubtit Fume or 
Vapour, 
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Vapour, and ſo raretied from what 
it was in the Roſe-Leaves::. Then 
' again thele Fumes or Vaputs partly 
: by the coldneſs of the Head of the 
Still, partly by the collection and ag, 
gregation of the Vapors themſelves, 
reſolve into drops of water, and fo 
diſcharge themſelves into the Recei- 
vers: Here the very lame body by 
the change of its texture, namely, 
the watry or moiſt tubſtance- of the 
Roſes is firit dilated into Fumes or 
! Vapors, and then contracted 1ato 
' Water; and the firſt receive adilare- 
tion or expanſion into Vapors, where \ 
| it takes up a larger dimenſion in all 
| its parts, as well as in its ambient $«- 
| perficzes, and then a contraction into a 
| narrower compaſs, when reſolved in- 
| to Water, and yet continues ſtill the 
| fame body ; but by variation of its 
textures, aſſumes a larger or narrow- 
er dimenſion in all its patts without 
| reception of new foreign particles to 
dilate it, or emiſſion of ſome of its 
| ſubſtance in contraction or condenſa- 
| tion, 
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of its textures, may acquire a larger 


or leſs ſpace, and yet continue the | 
ſame body, though altered in the tex- | 


tures of Karity or Denſity, as Air 
hath a larger expanſion than Water, 


ſo it Water be converted into Air, | 
and thereby its texture altered into a | 


more ſubtil expanſive body, it takes 
up the fame dimenſion as if it had 


Which Inftance explains what T in- | 
tend, namely, that the ſame indivi- } 
dual body , according to the variety | 


been never Water, but alwayes Air, ! 


And if Air again be converted into: 
Water, it takes up the ſame contra- 
&ed dimenſion, as if it had ever 
been Water. 


And this method of ' ſolution of | 
Condenſation, and Rarefatton, anſwers | 
all the evident, appareat and ſenfible} 
Phenomena in Rarefattion and Conden-| 
ſation above delivered, and that with-| 


out any dithculty or ftrained ſuppoſi- 
tion : For inſtance, In RarefaQtion by 


ns and. Le dtc 


Heat, or by tenſion of a Cubical' 
Foot of Air in a Veſlel, it is viſible! 
that the Air, and every particle of it, 
gains} 
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gains a larger extent every way; 
tor it will break the Veſlel;-unteſs 
it- have vent, which it could not do, 
unleſs the entire body were extended, 
and not barely the Superfictes, becauſe 
unleſs the whole Ales were every 
way expanded , it would have room 
enough withia it ſelf for its reception 
without breaking the Veſlel that con- 
tains it, 

Again, when the Heat decays, 
and conſequently the Airrelaxed from 
that extent, .it endeavours 1ts own 
contraction to its juſt and natural ſize 
and texture which it loſt for the time, 
by the foreign violence of expanſion 
by Heat or Tenſion, and this by a 
natural motion of reſtitution - to its 
natural texture; and becaule it can- 


| Not gain its relaxation to its former 


| texture by contraction, by reaſon of 


the vacutty that would thereupon 
follow, it doth as much as'it may, 
and lays hold on the internal fides of 
the Veſſels whereia it is impriſoned, 


' and pulls them together , but as ſoon 


as it gains a relaxation by the admil- 
H 3 fion 


102 MQbſerbationg touching 
fion of foreign Air ints it, the very 
ſame portion of expanded Air that 


under its. expanſion filled a Cube of |} 


: 
| 


a Foot ſquare, will ſubſide into a ſpace | 
of leis than fix-inches ſquare, which | 


was its. true natural ſpace reſulting | 
from the texture it then had, by thar | 


admiſſion of foreign Air. 
Again, in Condenſation a portion of 


Air, ſuppoſe a Cubique Foot in its | 


juſt and natural texture, entirely fills 
all the fpace within that Cubical Foor 


(for its texture is ſuited to fuch a ſpace) | 
but being 'compreſled forcably into a ' 
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Wina-gun or eAolipile, the texture 1s | 


changed by this violence ,and it takes 
> perchance not the twentieth part 
of that ſpace : The difference of its 
extenſion ariſeth from the alteration 


of its texture by this external comprel- | 
upon it ; and hereup- | 


{five force uſe 


on 1t gains an Elaſticity, which is no- | 
thing elie but a natural motion or.co- 
atus to be reſtored to its former juſt 
and natural texture, and conſequent- | 
ly to that juſt extent, and Liberty, and ' 
poſition of ipace that belongs natu- | 
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rally toit, as 2 Stick, or Branch of a 
Tree, or Spring of Steel being bens 
beyond, or againſt its juſt poſition , 
hath its motion of reſtitution to its for- 
mer poſition, with a force of reſili- 
tion: For the Air jn its natural con- 
ſtitution, hath a certain determinate 


rexture belonging to it., and conle- 


quently a juſt and natural extenſion 
proportionate to that texture. And 
this it greedily endeavours to keep; 
and when diſturbed from it, to re-ac- 
quire, which is the motion of reſtitu- 
tion which I often exprels by the natu- 
ral and ſpontaneous contraction of a 
Lute-ſtring, after an extention beyond 
its proper texture. And this 1s the ge- 
nuineand true caule of that ftrong and 
violent exploſion that happens in 
thoſe Pneumatical Engins of various ' 
lorts. 

So that in theſe and all other Pbe- 
aomena of Rarefattion and Condenſation, 
this plain, and common, and ancient 
Solution {quares exactly with them , 
as might be inſtanced in infinite more 
Particulars, if it were needful, 

H 4 And 
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And with this agree the beſt Phi- 
loſophers both Ancient and Mo- 
dern. | | 

Ariotle , that great Prieft of Na- 
ture, in 4 Phyſicor, cap. 9. wherein 
he anſwers the Obje&tions brought by 
others to prove Vacuities from the 
Phanomena 1n Rarefattion and Conden- 
ſation, tells us that Rarity and Dexſity 
properly io called , are not by acceſ- 
fion of new Matter, or loſs of any 
of the old, but from the potentiality 
of Matter it ſelf, to undergo ſeveral 
textures, and conſequently teveral ex- 
tenſions, Si fattus eft Arr ex Aqua, 
eadem materia fatta eft Aer, nulla re 
inſuper alia aſſumpta ſed quod erat po- 
tentia, id tandem facta eſt aitu; & ſi- 
mili mode ſi orta eft Aqua ex Aere, ea- 
dem namque materia nunc in magnam ex 
barya, Aunc in parvam ex magna Verit- 
tur molem, &C. Qua ve ipſa Moles ſen- 
(ibilis non ideo extenditur aut conſtringi- 
thr quia materie aliquid inſuper adjicit 
aut objicit, ſed quiaipſa Materies nirum- 
que ſubire poteſt, quo fit ut iden fot YA- 
rum OF aenſum, & utrinſque Materia una, 
| | atqut 
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 atqui denſum ot grave , rarum autem 


teve. 

Again, the Lord Yeral/am, a great 
inquiſitor into Nature, and not very 
friendly to Ariſtotle in his Hiſtoria 
Dexſi & Rari, after ſeveral Inſtances 
of Pſeudo-rarefaitions, when he ſpeaks 
of Rarefation of Air by Heat, pag. 43. 
tells-us, Aer per calorem dilatatur ſim- 
pliciter , neque enim. ſeparatur quippiam, 
aut emittitwr , ut in tangibilibus, ſed 
ſumpliciter fit expanſio. 

This Rarefad#ion is not therefore by 
the diſtraction of the particles of Air 
one from another to a greater di- 
ſtance, and interpoſing porolities or 
interſtitia either of perfe& empty ſpaces 
as the Yacxiſts would have it, or filled 
with adventitious ſubtil Matter, as the 
Carteſtans would have it, neither in 
Condenſation are any parts of Air, or 
included in Air drawn out, and there- 
by the remaining particles rendred 
into a cloſer order and contiguity one 
to another : 

But in the former the extenſion 
of the whole portion of Air, and of 
every 
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: every particle is thereof quaquaverſum * 
enlarged, and in Condenſation the en- | 

tire extenſion of the Air and every | 

part thereof is qu«quaverſum contra- | 

4 &ed, and this variation is no other | 
$ but a common, affection , or rather | 
1 okeion Or quantity of Matter necel- ' 
WW farily ariſing from the various tex- * 
tures that it ſucceſſively acquires. 
And therefore the great Objections ! 
that are made againſt this Method of | 
the Ancients in their accounts of Ra- 5 
refattion and Condenſation, fall to juſt | 
nothing; as for inſtance, | 
I, That in Rerefadtion of the Air 
it muſt be ſofter ta che touch, andin | 
Condenſation harder: I woutd gladly | 
Hear of that man that ever knew &e fa- ! 
do Aircondenſed but to its 100*b part | 
yet if it were condenſed goo times, it ; 
would not be fo denſe as Water, or | 
what diſproportion to the touch he | 
can find between Smoke and Air, and | 
yet the former is far more denſe ; for | 
it 1s conſpicuous to the view : ſo that 
he had need be a man of exquiſite ſenſe, 
to make any concluſion frem his 
touch, 
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touch, -touching the Rarity and Dex- 
fity of a Pneumatical Body. 

Again, if the Atomical Hypotheſis 
were admitted, it is not conceptible 
but that all bodies, whether in their 
natural texture, or under the motions 
of Rarefattion and Condenſation, muſt 
be hard and equally hard, becauſe 
conlilting of a plenitude of Atoms, 
which are all ſuppoſed to be hard and 
infrangible. 
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A farther Conſideration of Rarefa- 
tion. and Condenſation, and 
of the Suppeſition of the pene- 
trability or impenetrability of 'Bo- 
dies, Material Subſtances, Quan- 
tity, Extenſion, &C. 


He principal Obje&ion againſt 

the method of Rarefadien and 
Condenſation, propounded in the for- 
mer Chapter, is this, That it is1m- 
poſlible the ſame Aoles of Matter can 
allume a larger ſpace and dimenſion, 
as in Razxefattion, without a diviſion 
of one part from another, and there- 
by leaving certain vacant Jrteri#itia 
between the parts ſeparated, or with- 
out a ſuppoſition of a pre-exiſtent pe- 
netration of the parts of Matter, while 
in its former more condenſed conli- 
ſtence 
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ſtence, and in Rarefat#ion thruſting 
out: thoſe parts that formerly penetra- 
| ted one another, being unfettered in 
Rarefattion, or by admiſhhon of new 
poroſities made in the rarefied Matter, 
and reception therein of other foreign 
Matter. Again, Condenſation of the 
{ame portion of Matter cannot be 
without ſuppoſition of vacant empry 
Spatiola , which are cloſed up by the 
{tri coalition of parts, or by ſuppo- 
ling a penetrability and penetration 
of the parts of the ſame portion of 
Matter 1n its new acquired ſtate of 
Condenſation, or by driving out from 
that portion of Matter ſome of its 
more ſubtil parts, whereby the re- 
maining parts are fewer, and take up 
leſs room or ſpace than before ſuch 
Condenſation : The firlt is the firſt way 
propounded by the Yacuiſts, and is re- 
jected. The lecond' is in effect the 
way propounded by me 1a the former 
Chapter, but is faid ro be inconſfi- 
ſtent in nature, becauſe pencrrability 
of bodies or of extenſion of Material 
Subſtance, is rejeted by almoſt all 
Phi- 
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Philoſophers ; therefore the laſt, which 
is the middle way, contended againſt 
in the 8*> Chapter, muſt be the true 
Method of Rarefattion and Condenſa- 
F107. 

I anſwer, It is true, I have laid 
aſide, and that juſtly, the Opinion of 
the Yacrifts, in the 7** Chapter, and 
likewiſe the Opinion of acqueſt of 
new Matter, and expulſion of part of 
the old, in the 8*> Chapter, and have 
entertain'd the Opinion of the An- 
cient and ſome of the Modern Philo- 
ſophers, 1n the g** Chapter. And it 
is true that this Opinion thus by me 
entertained, cannot well be ſuppor- 
ted without a ſuppoſition of rhe pe- 
netrability of material Subſtances, or 
ſomewhat analogal thereunto, vzz. 
Contraction and Dilatation: And it 
is true, that although I think that this 
P——_ of Material Subſtance, 

a great truth, yet it is ſome dif- 
ficulty to explain it ; which neverthe- 
leſs I ſhallendeavour to do; and in 
doing of it, the Anſwer to the Obje- 


&on will evidence it (elf, And I 
ſhall 
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ſhall chooſe to do it this way, name- 


| ly,by explication of Terms and Words, 


and rendring my apprehenſions ſuta- 
ble to thoſe Explications, though it 


- may be ina different manner from the 


uſual or Scholaſtick expreſſions. 

1.. Concerning Penetrability and 

Impenetrability. 

2, Concerning Material Sub- 
ſtance. 

\ 3. Concerning Body, and where- 
in it differs from the Notion of Sub- 
ſtance, 

4. Concerning Quantity. 

P 5. Concerning Rarity and Den- 
iky. 

%. Concerning Extenſion or Di- 


: menſion. 


7. Concerning Penetrability, how 
it is or is not applicable to the for- 
mer Subjects. 

Firſt, Penetrability or Penetration of 
Matter or Bodies, ec. 1s of three 
ſorts, V7z. 

1. The permeation or penetration 
of one Body into orthrough another, 
by porofities of the penetrated Body, 

| either 
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either found or made by the penetra- 
ting Body; this is common almoſt to 
all Bodies, and 1s not the Penetrabi- 
lity in queſtion. | 

2. The ſeparation, diſtraction or 
diviſion of the parts of a penetrated 
Body by the force and energy of ano- 
ther Body, as the Arrow through the 
Air, or the Bullet through the ſides 
of a Ship; this is alſo uſual, and is 
not the penetration or penetrability in 
queſtion. | | 

3. When one part or particle of 
Matter 1s taken into another portion 


of Matter by a kind of contraction, 


and ſwallowed up and drowned} as it 
were, in another portion of Matter, 


by a ſtricter union than it had before , 


whereby the ſame numerical portion 
of Matter hath a leſs extenſion and 
ſpace than it had before, and yet con- 
tinues the ſame portion of Matter 
without diminution or_ encreaſe of 
ſubſtance, and this is that . which is 
the Subject of the Queſtion in hand. 
And this penetration of Matter or 
Bodies may be conſidered two ways, 


1. When | 
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1. When two diſtin& divided bo- 
dies or portions of Matter are faid 
thus to penetrate each other, 

2, When the united parts of the 
ſame portion of Matter do penetrate 
and ſwallow each other, as is ſuppo- 
{ed to be done in Condenſation, and 
though the former be conſiderable, 
yet this latter is that kind of penetra- 
tion touching _ which the Queſtion 
grows. 

Secondly, Matter or Material Sub- 
ſtance is the Subſfratum of Bodies ; 
and although it is not poſlible for ir 
to exiſt one moment without a de- 
terminate extent and determination 
into ijome Body compleated in Eſſe 
Coypores, yet 1t1i5 of it (elf indifferent 


| to any particular extenſion or bodily 


{ Concrement. This is that Materia 
| Prima, the Subject of all Generation 
| and Corruption, yet it (elf ingene- 


rable and incorruptible , that Protexs 
which in various ſucceſſions is ca- 
pable of various Forms, Extenſions 


' and Variety of Bodies, as we let in 


a piece of Wood thrown into the Fire, 
I that 
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that ſame material ſubſtance avhich 
but. now was Wood, allumes ſeveral 
Natures and Extenſions, ſome more 
fixed than the Wood, as its Salts; 
ſome more lax, as Aſhes and Smoke, 
and accordingly undergoes Varieties 
of Extenſions different trom what the 
very ſame portion of Matter had be- 
fore : the. very ſame individual ſup- 
poſed portion of Matter 1s capable of 
being determined into Air, Water, 
or {ome other Body , and if deter- 
mined into Water, it 'may be the 
ſuppoſed portion of Matter would 
make up a- Cubical Body of an inch 
{quare,z but if determined into Air, 
it would make a Cubical body of a- 
bove 1000 times that extenſion , and 
yet the individual portion of Matter 
{imply the ſame, and neither more 
nor leſs under thoſe different textures 
and extenſions; for Material Sub- 
ſtance is naturally ſuſceptive ſucceſ- 
lively of various textures and conſi- 
ltences, from whence do neceſſarily 
reſult ſuccefſively various extents or 
diminutions -of that one individual 
. particle 
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particle of Matter under thoſe various 
conliſtences. 7 

Thirdly, Body 1s nothing elſe but 
Matter determined into a Body of 
this or that Nature, Fjgure, Tex- 
ture, Plexus, Quality and Dimenſion ; 
theſe are ſuperadditions to Matter, 
and being added to it , determine it 
int9 Body; and when this Body by 
the power of the Agent, affumes 
another diſtinQ4 conſiltence , then 1s 
that Body, either effentially changed 
into another kind of Body , or elle 
accidentally altered in figure, -dimen- 
lion, texture, or otherwiſe, and yet 
the Matter continues entirely the 
ſame, as in {ome Bodies; the yery 
ſame Cubique inch of Bees-Wax may 
be moulded into a Globe, a Cone, a 
Trigone, cc. and yet continues the 
ſame numerical and individual piece 
of Wax, 

Foarthly, Quantity; and herein I 
ſhall, rake the Liberty to uſe this word 
according to my own ſenſe, abſtract- 
cd from others acceptation : I call 
theretore Qrantity that Habitude 

T 2 whereby 
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whereby a Material Subſtance under 
any determination is denominated 
more or leſs, and is a kind of proper 
inſeparable Accident ( if we will call 
it (o ) of Material Subſtance, and in- 


_ trinſick to it, ard really differs from 


Extenſion or Dimenſion: For in- 
ſtance, a - Cubique inch of Water is 
rarefied into 1000 Cubique inches of 
Air ; or a Cubique Foot of Air 1s by 
heat rarified into five cubique Feet 
of Air; here 1s variety of Extenſion, 
and yet the ſame quantity of Matter 
in the cubique inch of Water, and in 
the cubique foot of Air, as is after 
Rarefadton in the 1000 cubique inches 
of Air, and 5 cubique feet of Air, 
Qzantity being cloſely knit to Marte- 
rial Subſtance, but this or that parti- 
cular extenſion variable, though the 
quantity ( z2.e.) the Moles, the much- 
neſs of Subſtance be the ſame, 

And herein, among other things, 
it differs from Extenſion , that Ex- 
tenſion 15 meaſured by artificial mea- 
{ures of Inches, Palms, Feet, Cubits ; 
but Quantity, in my acceptation, is 

' mea- 
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meaſured by weight, which: gives the 
diſcrimination of Quantity or Much- 
neſs of Matter, where, it may be, the 
extent is equal;as a cubique foot of wa- 
ter 15 equal indimenſion to a cubique 
foot of Mereary; but there is 14 times 
more weight, and conſequently more 
Matter and Material quantity in the 
latter thanin the former. 

Fifthly, Denlity and Rarity are va- 
rious Qualities both of Bodies and 
Material Subſtance ; and they are e- 
qually ſuſceptive of thoſe qualities, 
as they are of Colour, Figure, varie- 
ty of Texture, or the like, namely, 
in ſucceſſive portions of Time or Du- 
ration: and hence it 1s infallibly true 
that the ſame Material Subſtance that 
is now actually rare, is potentially 
denſe ; or that which now is actually 
denſe, is potentially rare, withour 
any admiſſion of new Subſtance, or . 
deperdition of any of the old. And 
as ſeveral portions of Material Sub- 
ſtance are ſuſceptive of, or actually 
under ſeveral degrees of Rarity or 
Deanfity, as Gold, Iron, Wax, Water, 

I 3 Air s 
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Air. fo the ſame portion of Material 

Subſtance may in ſucceſlive portions 

2 of times be Cagive of ſeveral de- 

* grees of Rarity or Denlity y/ for, as 1 

#1aid, they are but ſeveral qualities, 

or if you will, modes of Matter. ' 

The: Motion co Rarity or Denſity, 

[if is that whichis uſually called Rarefa- 

B+ ion or Condenſation; and though 

f 1 189 Matter or . Body be ſuſceptive of it 

(ſome :more ealily, ſome more diffi 

cultly) yet it is moſt ordinarily the 

effect of an extrinſecal Agent, as Fire, 

mcg Conſtipation, Comprel- 
ION. | | 

The Method whereby the alteration 
from- Rarity. to Denſity, or toa leſs 
degree of Denſity , and e comverſo, 1s 
effected, 1s the alteration of the tex- 
tureof the Body fo rarctied or conden- 
ied into a more dilate: or contracted 
conliſtence. 

And. this Alteration is ſometimes 
lo great, that italters the very nature 
or Species of the Body, as when Air 
is condenſed into Water, or Wa- 
ter into Air; ſometimes it only alters 
the 
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the texture, without alteringthe na- 
ture; as when Air 1s compreſled in- 
to a narrower compals in Wind-guns, 
or dilated by heat in «£o/zprles, 16 re- 


mains Air ſtill, though under differ- 


Ig rexture from what it had be- 
Of-<. | | 

The effects of Rarefaction and Cox- 
denſation are neither increaſe nor di- 
minution of rhe Subſtance: thus con- 
denied or rarefied, nor of its quanti- 
ty or muchnels: If a gubique inch 
of Braſs were condenſed into Gold, 
indeed the Aves would be lets in ex- 
tent; but there would be the very 
ſame individual portion of material 
ſubſtance in both, and the very ſame 
weight that the cubique inch of Braſs 
had, would the portion of - Gold have 
upon (uch a condenſation: For weight 
and not extent the beſt meaſure of 
equality or diſparity of material ſub- 
ſtance. | 

But indeed as to Extenſion, the 
meaſures would difler , the ſame 2e- 
les of Matter condeniſed might not 


take up half the extent it did before, 
I 4 and 
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and being rarefied, might take up 
ten times its extenſion or dimen- 
ſion. | 
Sixthly, Dimenſion or Extenſion , 
Though as Quantity imports much er 
little, it be inſeparable from the notion 
of material Subſtance, yet actual Ex- 
tenſion in this or that determinate 
meaſure or degree, is but purely ac- 
cidental to Material Subſtance , for 
it may have one extenſion one hour, 
and the next hour have another, as 
its texture is altered : For variety of 
extenſion is conſequential, and neceſ- 
frily conſequential upon alteration of 
texture. | 
There are certain diſtin&tions to be 
obſerved touching Extenſion, vzz. 
2x. An actual, and an habitual, ap- 
titudinary and potential extenſion, al- 
though ae facto every portion of mat- 
ter i5 under ſome actual extenſion, 
yet, as 1 ſaid, this or that actual ex- 
tenſion is not 1ntrinſecal or effential 
ro Matter, for as it is capable of a 
variation of its texture, fo it is capa- 
vie of a change, variation and altera- 
tion 
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' tion of its dimenſion. But that ha- 

bitual, aptitudinary and potential ex- 
tenſion whereby it muſt neceſſarily 
be at ſome time or moment under 
ſome determinate extealion or other, 
is intrinſick to it, though it be ſuc- 
ceſhively alterable as its texture is alte- 
rable. 

Again, 2, We muſt diſtinguiſh be- 
tween the extenſion in the ſuperficial 
and external dimenſion, and that 
which is the whole portion of Mat- 
ter; the former may be without the 
true and real encreaſe of extent or di- 
menſion , for poſhbly by the diſtracti- 
on and ſeparation of the more 1inte- 
rior parts of Matter, and the produ- 
&ion thereby of poroſities, the exter- 
nal ſuperficial extent may be enlar- 
ged , and yet the whole extent con- 
tinues the ſame, but only with a di- 
verlifed ubication of the more 1aterior 
parts of Matter, but that exten- 
lion which is intended by me 1n Kare- 
fattion, is an entire extenſion of the 
whole Matter and all its parts, with- 
out which there 1s no true and ad- 
| equate 
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equate extenſion; and that contracti- 
on or penetration of Material Sub- 
ſtance to Condenfation , is the con- 
traction of the wholetriple dimenſiod, 
length, breadth and thickneſs of the 
whole Body and every part, yet re- 
taining the ſame quantity or much- 
neſs of Subſtance. | 
And as I have ſhewed that in ſe- 
veral portions of Material Subftance, 
it 15 not ——— with the Laws 
of Nature, but. evidently true in fact 
that a portion of rarefied Matter ({up- 
poſe it Air) may be, and 1s co-exten- 
ded to all the ſpaces within the com- 
paſs of that Matter, and fills them as 
entirely as x moſt denſe Body or por- 


tion of” Matter fills all the (paces with- 


in its ſuperficial dunenſion ( as ſup- 
poſe it Water, or even Mercury. of 
Gold it (elf) fo the {ame portion of 
compacted ' Mztter, ſuppoſe it Warer 
or Mercary, being rarefied into a more 
dilated and expanded conſiſtence ,. as 
into Air or Fumes, may upon the 
very ſame account fill all the ſpaces 
within the extent of that dilated ex- 

teniion, 
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tenſion, without any hats or inter- 
ſtitia of empty ſpaces, or the #cqueſt 
of any additional Matter, bectuſe the 
rexture of that portion of Matter is 
only changed, and a greater extenſion 
or dimenſion is neceflarily conſequen- 
tial upon, or concomitant with the 
variation of the texture_of that very 
lame portion of Matter to a greater 
expanſion in Rarefadtion. 

Seventhly, The Contrattion or E- 
volution- and Expanſion of a Spirit ot 
Spiritual Subſtance , which: is com- 
monly called Pexrtr4tio#, is incident 
to Spirits and Spiritual 'Stibſtances, 
that are void of Matter « but this doth 
not at 'all impeach that natural pe- 
netration of Material Subſtance where- 
of T have ſpoken, for they differ zoo 
celo one from another, 

1. In the principle of each Pe- 
netration: In Material Subſtance 
it always, or at leaſt, common- 
ly, proceeds from an external effici- 
ent or force, as in Contraction of 
Penetration of Material Subſtances by 
compreſſion, or by conſtiparions from 
without 
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without ; but the penetration or con- 
traction , ' or dilatation of a Spiritual 
Subſtance , is from an internal prin- 
ciple, poſſibly the determination of the 
will of ſuch a Spirit to contraction 
or evolution. 

2. In the Conſequent, or rather 
Concomitant of ſuch Penetration or 
Expanſion: * In Material Subſtance, 
upon contraction or penetration, the 
Matter is neceflarily thereupon 
more denle ; : and in evolution 
or expanſion , more rare ; for it can- 
not be one or other without the ac- 
queſt of a »new texture of its parts, 
viz. more lax in Rarefaction , more 
clole and compadt in Condenſation ; 
but in the contraction or evolution of 
a Spirit, there is no alteration in the 
rexture, or Rarity or Denſity of a ſpi- 
ritual ſubſtance: For Rarity and Den- 
lity are Qualities and Aﬀections com- 
petible only to Bodies and Material 
Subſtances, not to Spirits or Sub- 
ſtances purely immaterial, therefore 
I do diſmiſs the Penetrability of Spi- 
rits, as a thing wholly unapplicable 
to 
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to the Matter in Queſtion, and no way 
applicable to the Argument in hand. 

Eighthly, Now to apply the buſineſs 
of Penetrability or Impenetrability to 
what hath been formerly delive- 
red. 

Firſt, In caſe of ſeveral Bodies that 
are under ſeveral actual dimenſions, 
and not united one to another by con- 
tinuation , this concerns not the pre- 
ſent Queſtion, which is touching one 
common portion - of Matter , whoſe 
parts are united one to another, and fo 
in a ſtate of union: yet whether that 
a Body may not be of fo high a recti- 
fied purity and tenuity, that it may 
penetrate the dimenſions of a grol- 
ter Body without poroſitics for its 
tranſition , either found or made in 
that penetrated Body , may be difh- 
cult to determine, .-becaule we are 
unacquainted with the higheſt de- 
grees of {ubtilty of Bodies, and con- 
lequently of thoſe Energies that are 
conſequential thereupon: Only if 
Light be a Body, or if the Magneti- 
cal effuſion be* corporeal cffluxes as 
forme 


226 Dblervationg touching 
ſome of the late Philoſophers aſfert, 
it ſeems to favour ſuch a penetrabili- 
ty of ſuch ſubril Bodies ; for Light 
will pervade every part of the Dra- 
phanum, and Magnenon Effluxes will 
pervade the (olide(t Bodies, even Gold 
it ſelf, as Experience ſhews us, with- 
out making porolities for its tranſition. 
But I dilmils this as not to the Que- 
ſftion in hand; and poſſibly the Sup- 
ofition that Light or Magnetical Et- 
ho are Bodies, 1s untrue, 
Secondly, As to portions of Matter, 
Bodies and Extenſions thereof, where 
its parts are united 1n one common 
continuity, as 1n the caſe pf proper 
Rarefattion and Condenſation, it ſeems 
that ſuch a penetration of actual di- 
menfions, or of Bodies. determined ia 
or under actual dimenſions, ſuch a 
penetration either of Bodies or actual 
dimenſions, or extenſions, is impoſ- 
ſible and contradictory .in it ſelf, ſo 
long as ſuch actual dimenſions con- 
tinue unaltered by an alteration of the 
texture of {uch Body, and conſequen- 
tially of ſuch acual <imenſions; for 
a | 
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a eybique Body of 12 inches. cannot 
be more or leſs in extenſion than it 
is,' ſo long as it 15 a cubique Body of 
12 inches: This is that penetration 
of 'Bodies and Dimenſions that we do 
reject under that name. 

Thirdly, But in as much as the ve- 
ry ſame portion of Material Subſtance 
is ſucceſſively capable of ſeveral tex- 
tures, and conſequently of ſeveral di- 
menſions, there is nothing in Nature 
or Reaſon that prohibits a ſucceſſive 
penetration of Material Subſtances 
under ſuch a mutation of textures 
and actual dimenſions, fo that one and 


| the very ſame numerical portion ef 


Matter that this moment is under a 
texture accommodate to the nature 
of the. molt ſubtil Air, being con- 
denlſed into a degree of Air. le{s ſub- 
til, or condenled into Water, its 
parts will be conftipated and contra- 
Red into a cloſer poſture, and take 
up fels (pace according to the degree 
of its Condenſation, which contra- 
ction or conſtipation of its parts, may 


| not improperly be called penetration 


of 
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of material Subſtance, but is not pro- 
rly a penetration of Bodies, or ex- 
tenſion actually determined, and re- 
maining unaltered 1n 1ts texture. 
And this gives the difference be- 
tween 1. Penetration of actual Di- 


menſions, and, 2. Penetration of Bo- | 


dies. 3. Penetration of Material Sub- 
ſtance. The two former are impol- 
ſible without an alteration of the di- 
menfion or texture of the Body. The 
third is not only poſſible but necel- 
ſary, and neceflarily conſequential 
upon the alteration of the texture of 
the Body into a more rare or denſe 
conlittency. 

And the evidence of the Truth 
hereof is, becauſe the ſame numerical 
portion of Subſtance material in -a 
ſtate of Rarity, is as commenſurate 
to all rhe particles of Space within 
the compals of its external Superfictes, 
and hath as perfect and undivided 
continuation of 1ts parts one to ano- 
ther; as when it is condenſed into a 
confittence that bears not the 100th 


part or 1000*t part of the ſame ſuper- 
ficial 
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ficial dimenſion ; for otherwiſe it were 
not poſſible to conceive, but that in 
the whole Body of Air and ether, 
for one portion of Material Subſtance, 
there muſt be 1000 portions of em- 
pty ſpaces or aothings,which is againſt 
Nature. 

And this Sentiment, though not 
warily enough examined and conſi- 
dered by ſome Philoſophical Heads, 
hath made them run on with one 
common cry againſt all penetration 
of Material Subſtances, under the 
name of penetration of Bodies and 
Extenſions, as a great abſurdity : But 
of latter times, ſome more conſide- 
rate and inquiſitive perſons have ſear- 


| ched more freely and impartially in- 


to this buſineſs; and though they do 
reject that impoſhble and contradi- 
Rory penetration of Bodies and actual 
Extenſions or Dimenſion remaining 
unaltered in the ſenſe before given ; 
yer do not only allow, as poflible ; 
but allo aſſert, as natural and necel- 


' {ary penetration of the parts of the 


ſame individual portion of Materia! 
K Sub- 
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Subſtance, conliſting in a State of uni- 
on, and under an alteration of tex- 
tures, and conſequently a change of 
extenſions, as any manimay lee in the 
Learned Treatiie cf Boazes , of Sir K. 
Digby, pag. | The large Diſpute of 
Guarinws, Guarint Diſputatione 4to EXx- 
penſitne, 2. De Rarefattione & Conden- 
{atione, And our Learned Countrey- 
man, Dr. Gliſſoz , in his Tractate De 
Natura Subſtantie Energetica, Cap. 27, 
28, Wherein, among other clear 
Explications of this Matter of Pene- 
trability of Material Subſtances, he 
hath theſe Paſſages, namely, the pre- 
judice that men have taken up againſt 
penetrability of Matter, 15, Qwoa ab 
incunte etate conſicvimus coottare 
dicere noa dari penetrationem Corporum 
aut dimenſionum quodque finiul pro conceſ- 
ſo habuimus penetrationem Corporum 
& Subſtantiarum idem ſonare, Again, 
Impoſſibile eit , ut manente eadem Ex- 
tenſune, mutetur Denſitas , aut ut hac 
mutata , Ulla non mutetur; mutata di- 
menſione , ut ia Condenſatione , CMate- 
ria partes aliquas ſut quaſi abſorbet in 
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ſerpſem, And again, Sola * terminats 
exten(iv eſt que Wateriam durante eadens 
term1rn'ione, & nea dintings impenetr a- 
bilens pr ſtat. 

Neither 15 this any Novel Doctrine, 
but the very Natural Senſe of Ari- 


| ftotle in 40 Phyſrcorum , cap. g. before 


cited, and thoſe expreftions of the 
potentiality of, the very lame portion 
of Matter to become rare or denſe; 
and thereby the Extenſion altered , 
without any diminution of #s Marter 
in Condenſation, or acquiſition of 
new Matter, in Rarefaction ; though 
it mention not Fenetrability in ex- 
preſs words, yet aſlerts the thing, as 
it is above declared. 

Upon the whole Matter therefore it 
ſeems, x. There is nc neceſlity of a Sup- 
poſition of a penetration of Dimenſions 
en Condenſation , neither is it indeed 
poſſible where the Dimeniions conti- 
nue the fame, bur would be a kind of 
contradiction. And, 

2. Conlequently where the Dimeti- 
ſions contiaue the ſame without alte- 
ration, it 18 1mpofiible there.ſhould be 
RK 2 Pl 
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2 penetration of Bodies or Material | 
Subſtanees, remaining under the ſame * 
actual dimenſion unaltered, ; 
3- But there 1s not only a poſſibili- ! 
ty of the change of Extenſion, but * 
the ſame will neceſſarily follow upon | 
the change of the texture of the Body | 
or Matter under ſuch Extenſian : And, 
4.Conſequently the Extenſion there | 
remaines not the ſame , but is chan- | 
ged. And, | 
5. Under fſucha change of Dimen- 
fion or Extenſion, or —_ with it, 
there may be, and will follow that * 
which is called a penetration of Mat- ! 
ter Þr Material Subſtance, for that | 
which was the impediment thereof, 
namely , the actual Extenſion or Di- 
menſion is not only changeable, but 
now changed. And, 
6. Therefore it ſeems no abſurdity | 
in Nature or Reaſon, to ſuppoſe ſuch 
a penetration of Material Subſtances, 
inthe caſe of Condenſation, and is the 
moſt reaſonable Solution of it. 4 
And thus I have given an Accompt 
of what ſeems probable to me touch- | 
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ing this dark and intricate Enquiry 
touching Rarefadtiow and Condenſa- 
tion; and therefore I have been the 
_ in it, becauſe I would be un- 
deritood, and becaule in the enſuing 
Remarks it is often urged againſt the 
Solution offered of the Phenomena of 
the Torricellian Experiment , and I ſhall 
remit the Anſwer of the Remarks of 
that kind to this Preliminary Dil: 
courſe, which, though poflibly it 
may not ſatisfie every Reader, yet it 
will at leaſt render it evident, that 
the Objedtions made upon theſe ob- 
ſcure and intricate Suppoſirions of im- 
penetrability of Material Subſtance , 
are not ſo effetual, nor indeed proper 
to evince or prove, unleſs we had a 
clearer Diſcovery of the Nature and 
Aﬀections of Bodies, than we have 
yetattained. And therefore Objecti- 
ons made from this Topique , loſe 


. their uſe, in as much as the Heazam is 


more obſcure than the very thing con- 
tended abour. And now I ſhall pro- 
ceed to the Remarks themſelves, 
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x34 Obſervations touching 


"Y 


— 


REMARKS upon the Eſſay 


rouching GRAvITATION of | 


FLUIDS. 


ua ——————— 


REMARK I. 
Upon the Second CHAPTER. 


His Remark fiercely, and in the 

firlt greeting , chargeth the Se- 

cond Chapter of the Eſſay with con- 
tradiction, in that in ſome places 
thereof, 1t 15 ſaid, That Gravity rs a 
qualtiy whereby heavy Bodies tend to 
the Center ;. and yet inother places it 
iS ſaid , That Gravitatioy 45 but Nilus 
er Conatus ad Motum ; aad therefore 
that it is not improper to ſay , that Bo- 
ajes that have 4 Nilus er Conatus ad 
Motum verticalem , do gravitate up- 
w2rd , which the Remarker thinks 
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to: have been more properly expre(- 
ſed by Levitation, and to call it Gravi- 
tation, 1s repugnant and contradictory 
to. what is faid of the quality of Gra- 
VT), 

But to avoid a frivolous contention 
of Words, it might have been fairly 
and eaſily obſerved, that in truth all 
kind of Gravitation is but Motion or 
Conatus ad eMotum. | | 

Bur in that 'Conatus or 'Niſjes ad 
Motum, we arc necellarily' to conſider 
two things. 

1. The Principium Motivnm, 

2, The Terminus Motus, or Conaties 
ad Motium. 

The Principiium AMottUnm: may be 
various, and tending to various ter- 
minations, it may be extrinſecal and 
accidental; as when I throw a Stone 
into a Bucket of Water, the motion 
of the Water 15 thereby cauled up- 
ward , and raiſeth its Swperficzes, and 
the motion of the Water upward, is 
not altogerher improperly called Gra- 
vitation upward, coming from an eXx- 
rernal torce. 


K 4, Again, 
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Again, The Principle of the Mo- 
tion, or Conatus 8d Motum, may bein- 
trinfick, and from that intrinſick 
Principle , may have a motion or Co- 
natus ad Motum downward, which I 
call the intrinſick quality of Gravity ; 
this intrinſick quality governs and 
enclines the Motion and Conatus ad 
Motum, to a central termination, when 
it hath no collateral impediment. Any 
man with half an eye may ſee here 
is a Conatus ad Motum of the heavy 
Body to a central motion , which is 
its Gravitation, and yet the Principle 
that impreſfeth this kind of termina- 
tion of its Motion, 1s that which I 
call, and call truly, the Quality of 
Gravity in the heavy Body. 

In the very Inftance of the Motion 
of Water in relation to the Rundle of 
Wood, ſpecifically lighter than Wa- 
ter, we may obſerve both theſe Gra- 
vitations or Motions the Water preſ- 
ſeth downward from its intrinſecal 
Principle or Quality of Gravity, and 
thereby undermines and gets below 
the Rundle, and then by a relative, 
OCca- 
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occalional or accidental motion, in 
relation to the Rundle of Wood. it 
preſſeth upward, and drives up the 
Rundle of Wood with a force and kind 
of gravitation or motion upward to 
the Superficies of the Water: The 
ſame Water hath theſe various termi- 
nations, one downward, from its 
own intrinſick quality of Gravity, 
though the exercile thereof be ſuſpen- 
ded till it find a lighter Body within 
its dimenſion to exert it; the other, 
upward, 1n relation to the Rundle of 
Wood, which by circumpulſion it 
drives upward. 

And therefore the kind conſequen- 
ces that I hold, there is nothing but 
mobility in Bodies, and that Tule the 
phraſe of Gravity according to the 
yulgar acceptation, and as /4o/um: for:, 
or that the actual deſcent of Water 
or other heavy Body, 1s from a di- 
ſtin& Being, as is inferred in the firſt, 
ſecond and ſixth Sections of that Chap- 
ter, are but miſtaken Colle&ions, and 
have no conceſſion from me or any 
thing I have therein afſerted, nor are 
at all true, as I think, As 
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As to the 4** and 5% Ilfation in 
thar Remark, where it is faid , 1he 
water hath no Niſus ad motum «pward 
into the Tube immerſed, and ſtopped at 
the lower end, till opened, that, in the 
Sequel of this Enquiry will appear 
not to be altogether true: Bur if it 
were neyer {o true, yet it impugnes 
not what 1s above by me dehvered , 
for the Water is driven up into the 
Tube by the weight of the body of 
the Water in the Bucket ,, upon the 
Cavity of the Tube filled _ with 
Air, and lo the rifing of the Warer 
1nato the Tube, is by the prefſure of 
an accidental Poſition, and the fluj- 
dity of the aſcending Water, meeting 
with an Element in the Tube lighter 
than the Water. | 
We ſcein a pair of Scales a weight 
of two pound in one Scale, makes the 
weight of one pound in the other 
Scale, to aſcend, though both are 
heavy Bodies, and this by Mechanique 


and Statique Principles: So in the 


Siphoy, A B, Water poured into the 
Leg A, raiſeth the water in the other 
Leg, 


A Ons 
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Rarefition avid" Condenſation. 149 
Leg, to an equal Swperficies, upon ne- 
colbiy ſtatique grounds, withour cal- 
ling 1n any ſubſidiary Spirit 'of Na- 
ture to effec the! aſcent ; for the - $:- 
phon 1s a kind of natural Z:bya; 'And 
ſo when the Tube ſtopped with the 
Finger beneath; is immerſed - into a 
Bucket of Water, and then' 'opened , 
the circumjacent water being both 
fluid and heavy, is driven: up into the 
vacant Tube, till 'it come' to an equal 
Superficies withi the reſt of the water 
in the Bucker, 'by a kind of due Equ-- 
poudium, And all this is moſt regu- 
larly and neceſſarily effefted- accor- 
ding to the cormmon Mechaniſm of 
Statique Principles, without any help 
from the quppolted Spirit 'of -Nature, 
to fetch our 'rhe Air out of the Tube, 
or to raile the Water into it. _ 

There be many accidental caules 
of the motion of water vertically up- 
ward, which yet confift with its 1n- 
rrinſecal principle or quality, which 
I call Gravity, or Conatus to a central 


motion  - For inſtance, 


I. It is moved upward by caſting 
into 
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into it a heavier Body, which takes 
up ſome of its room; as throwing a 
Stone into a Bucket of water. 

2. It is moved upward by attra- 
&ion ; asin Pumps and Syringes. 

3. It is moved upward, when 
within "its own dimenſion it meets 
with a lighter body rhan it ſelf; as 
in the inſtance of the Tube of Air 
immerſed, and then unſtopped ar the 
bottom, or wherea Rundle of lighter 
Wood is immerſed in it, it is apparent 
the water raiſcth it, and caſteth it to 
the Sperficies with a kind of Force, 
ſo that it will leap above the Superfi- 
cies of the water, when it comes thi- 
ther. But theſe accidental vertical 
Motions do not at all take away the 
intrinſick principle of its Gravity, but 
conſiſt with it; and therefore it is no 
contradiction to ſay that Gravitation 


1s but Conatus ad HMotum, be the mo- . 


tion lateral or vertical, or central, 
and yet at the ſame time toſay, that 
Gravity 1s a quality in heavy bodies, 
that ſpecificates and determines their 
Conatus ad Motum to be central or PEr- 
pendicular. REMARK 
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REMARK IL 
Deſcent of Bodies. 


His Remark would ſurely have 

have been ſpared, if the Author 
had been pleaſed to have read the 
next Page; where it is affirmed, that 
Water powred through the CAir, hath 
4 airett central Diredtion and Gravita- 
tion, Pag. 14. of the Eſſay. 


| — 


REMARK II. 


Touching the Gravitation of Parts 
of Solid Bodies one upon ano- 
ther. 


Hat every part of a Solid Body 
T hath irs common quality of 
heavineſs, and would in a ſtate of 
SEPA- 
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Separation, deſcend , and that every 
part contributes to the weight of the 
whole, is no where queſtioned ; on- 
ly when the Body isin continuity, and 
of an equal conſiftence, that there is 
a ſuſpeniion of actual Cravitation of 
one part pon another,' 1s that which 
is affirmed: But where they are of 
different. Conliſtencies, there many 
times happens adtual and ſenſible 
Gravitation of one part of a Solid 
Body upon another. This 1s obſer- 
ved in the Third Chapter of the Nag, 
pag. 1. And had it been obſerved, 
the Hemark I ſuppoſe would have been 
ſpared. * ; 


_= ————— vl eee 


REMARK 


——_—_— 
5 


ET OE aa AR 


11M 


Rarefad#ron And Condenſation, 143 


REMARK IV, V, VI, VII 
Upon the Fourth CHAP TER. 


Or the rendring my Thoughts 
more intelligible, touching Gra- 
vitation of FLUIDS, and to make 
my Approaches to it the more ealie 
and fair, I give in that Chapter In- 
ſtances of ſolute ſolid Bodies, and how 
the preſſure of their parts are retracted, 
I begin with meer groſs Bodies, ſquare 
Stones of a foot {quarez then deicend 
to Wheat, Shot and Sand; and 1n 
theſe latter, I make my' application 
to their own 1ncumbency upon an 
Egg-ſhell, becauſe not ſo caſliy ex- 


| plicable by a perforation of their Bale 
| 18, reſpect of the exility of their Cor- 
| pulcles, 


But yer I muſt tell the Reader, 


that allowing the proportion of their 


perforated Hole in the Baſe, to be 


; bur anlwerabie to che exility of their 


Bodies, 
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Bodies, the coalition of more grains 


of Wheat, Shot or Granules of Sand | 
at the ſame Orifice ſo proportioned, | 
would ſtop their ſubſiding ; as ap- | 

ars to any that thinks it not be- | 


ow him, to obſervein Hour-glafles, 
where the paſſage, though big e- 


nough for one Granule of Sand, will | 

not admit the paſſage of two or three Þ 

crowded together; and Wheat will | 
uarre in the Binn of a Mull if not | 


ſhaken by the Clack. 


But as to the thing deſigned by | 


theſe Inſtances, it is only to ſhew 
how by various, eſpecially lateral 


preſſures, the preſſure of a Columa |} 


of Stone, Wheat, Shot or Sand upon 


a ſubjeted Body, is much broken. * 
And certainly in folid Bodies, #t« ſe | 
habent minora ad minora, ut majora ad | 


74jora, If we had a good Magnify- 


ing-Glaſs, we ſhould find the piling | 


of the Granules of Sand upon Sand, 
though not fo regular as 1s done by 


Maſonry ; yet holding a fair and | 
well-near equal analogy to it; one | 


Granule of Sand would appear to 


ſupport | 
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ſupport two or three, and thoſe again 
__ and the declivity of the mo- 


' tion of the Sands would be conſpicy- 


4 


s 


VIHTP) 


ous, and their bearing againſt the ſides 
of the Veſſel, and their declination 


* from the middle of the Veſlel. 


But the great Objection that is all 


| along made, is, that the Corpuſcles 
| of Water are not to be reſembled to 
} thoſe of Sand, but are much more mi- 


nute and glib, and therefore the In- 
ſtances hold no proportion to that of 
water. | 

If I ſhould admit the Remarkers 
Aﬀertion, that Water 1s no continued 


| Body, but conſiſts of minute ſeparate 


Corpulſcles, yet it would nor much ad- 
vantage the Objection, for theſe Cor- 


| Puſcles are not Indiviſibles, but Bo- 
| dies conſiſting of trine dimenſion, 
| and poſſibly there is not that diſpro- 
| portion between ſuch an Atome of 


Water and a Granule of Sand, as be- 
tween a Granule of Sand and a white 
Peaſe, much leſs a Cube of 12 inches 


f " . . © 
ſquare. And certainly in Bodies, i#4 


ſe habent minora corpora ad minis ſþa- 
| Hum. 
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finm., ut majors ad majus : But I muſt 


not admit of this Suppoſition, that | 


Water is no continued Body , for cer- | 
tainly Water conjun&, though it be ' 
a fluid Body , is as really a continued Y 


Body, as Steel or Gold. 


But to reader the Inſtances of Sand, | 


&c. as reaſonably explicative of this 
Phenomenon in Water, I ſhall ſubjoin 
and explicatethis rude Diagram. 


SSSI 
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By 


Suppoſe C D a Veſlel of Water, 
with its various Lines of Declivity, | 
and perpendicular direQion , if you | 
pleaſe, | 
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pleaſe, A, the: Egg-ſhell, F, my ima- 
ginary Cone or Cap, impending up- 
onit, BA, and AD, a Circleof wa- 
ter in the Baſe of the Veſſel encircling 
the Egg-ſhell. I fay it is impoſſible 
the Column of water incumbent on 
the thell, could. preſs upon it, unleſs 
it could preſs upon and remove the 
circular Baſe of Water, encircling the 
ſhell, and unleſs that fink or remove 
by the incumbent water, the'Egg- 
ſhell can be preſſed no morein the 1n- 
' ſtanceof water, than that of Sand or 
Peaſe mentioned, pag. 7; of the Add:s- 
. tions to the Pamphler, But ſince the 
| encircling water B A D, 1s of the 
ſame texture, weight and confiſtence 
with the reſt of the water, it muſt re- 
main unmoyed as a Rock, and bear 
the preſſure both of the perpendicular 
and declining water, which muit ne- 
ceſlarily _— the ſhell from the en- 
tire preſſure of a Column of water 
commenturate in Baſe ro the Egg-thell, 
which cannot be withour preſſing up- 
{ on and diſplacing the. circumjacent 
' water, which 15 _ poſſible, for = 
be 2 the 
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the water incumbent upon the ſhell , 
and the circumjacent water, make, 
as it were, one common Baſis to the ſu- 
perior water. 

The analogy therefore between the 
inſtance of 5 ſand and water, and 
the accommodatene(s of the former 
to the explication of the latter, in this 
Phenomenon of the non-gravitation of 
Fluids upon included heavy bodies, 
conſiſts in theſe two Parallels. 


x. Of the. upper parts of the ſand | 
or water, in relation to the lower | 
parts, viz, premenaorthe lateral and in- | 


clining motion and preſſure of both, | 


breaking and allaying their perpendi- | 


cular or central preſſure. 
2. Of the lower parts of the ſand 


and water in relation to the upper, viz. | 
ſſtinendo the Baſe of water or fand, 


circumjacent to the Egg-ſhell, contri- 
buting to the ſuſtentation of the whole 
ſuperior mals of ſand or water ,{ and 
every particle incumbent upon that 


| Baſe, ſuſtaining a numerous company | 
of other Particles, and thoſe again o- * 
thers, {o that the whole commentſu- * 


rate 
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rate Column of the ſuperior ſand or 
water (abating that ſmall proportion, 
which, for want of a better expreſſion, 
Icall a Cap or Cone) incumbent up- 
on the ſhell, cannot gravitate upon 
it. And thus I uſe my Maſonry of cu- 
bique Stones to explicate the manner 
of the gravitation of Sand, and the 
Arch of Sands, to explicate how the 
perpendicular preſſure of water upon 
a ſubjected body in a Column com- 
menſurate thereunto, is remedied , 
only in Sand the Monads and their 
mutual ſuſtentation 1s more conſpicu- 
ous to the Eye, than in' Water ; but 
in Water the advantage 1s in {ome re- 
ſpe more effective of this alleviation 
by the continuity of its Matter, 
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Upon REMARK VII, IX. 


bo is _ imagined, that the las 

teral preſſure being checked by 
the ſides of the Tube ſhonld ſpend 
their direction perpendicularly down- 
ward, and {o more endanger the ſhell, 
which, as 1t is evidently contrary to 
the Senl(e and Experience of the taQ, 
{o it 1s contrary to Reaſon , for the ten- 
dency of the lateral motion is ſtill the 
ſame as at firſt, and the -bare obſtacle 
of its expanſion cannot in a body of 
this nature, give it a motion of reſili- 
tion tO a An gs gravitation g 
and if it could, it is impeded by the 
intervening Sand, 

As to the 9th Remark, it is anſwered 
in the Obſervations upon the 4** and 
5* Remark ; But by the way, thejum- 
bling of water hinders not its conti- 
nuity, fo long as the parts thereof are 
in conjun&tion one with another, 


REMARK! 
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REMARK X, XL. © 


| 4. is agreed between us; that Gra- 
vitation is Niſuus ad Motum, but 
| it never was, nor ever cant be agreed 
| by me or any. perſon, that thinks be- 
| fore he writes or ſpeaks, 'that ſuch a 
| Gravitation may not be excited and 
| directed by a-quality "inherent in the 


* | Subject, which may terminate that mo- 
> | tion, -and incline and direct its motion 


| to the Center. Gravity 'therefore is 
| not” of rhe ſame extent with mobi- 
# lity, but it isa mobility detetmined in 
| its termination by the principle that 
| pts it in motion, which, in the in- 
| ſtance 1n hand, is the quality of Gra- 
vity, which is a determinate ſpecifical 
principle, determining the mobility 


1- & of heavy bodies naturally to a central 


direction, though it may be ſometime 
accidentally impeded , and ordinarily 
| impeded by the fluidity of a fluid body, 


L 4 REMARK 
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REMARK XIL,,XVI, XVIIL | 


Hat the parts of Water, when | 
in conjunction -ong with ano- | 
ther, are only contiguous, 1 doadmit F 
by way of Argument; but. I no 
where admit it by way of Conceſſion : | 
for if I ſhould, Ithink I ſhould grant | 
that which is by no means true. I on-F 
ly therefore 1n that place argue, that} 
were the parts of water ſolute, andÞ 
only contiguous, yet even there theſf 
actual gravitation of them would be} 
ſuſpended as well as in Sand. : 
And becauſe the bulineſs of conti- 
nuity and contiguity often occurs in} 
the Remark, and great endeavours are 
therein uſed to prove the particles 0 
Water and Air only contiguous , 
ſhall here Qnce for all, make ſome Ob 
ſeryations touching Continuity anc 
Contiguity, that I may avoid Repeti 
tion. | | 
Welearn both from the Ancient an# 
_  Modery 


[2 
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Modern Philoſophy , that Contigus 
ſunt, quorum ultima ſunt ſimul in ſitu, & 
won eſt poſſibile quod inter ea cadat aliquid 
quod habet fitum. Continuum autem il- 
lud, cujus natura eſt quod inter partes ejus 
reperitur unus terminus communis , Or , 
quorum ultima ſunt unum in atty:; which 
is 2 little clearer explained by the 
Moderns, that Contiuus ſunt, quando 
ex pluribus quantis fiat unum totum nul- 
la ſenfibili commiſſura inter partes rema- 
nente ; or , implicatio & incorporatio 
partiums wunitarums 1o that they, as it 
were, run one into another without 
any ſenſible diſcrimination of their 
Moles or Sitws, 

Although in grofler Bodies there is 
more required than contiguity, to 
make them. continuous, yet in Liquids, 
eſpecially. perfectly homogeneal, as 
Water and Water, Air and Air, Mer- 
cary and eMercary, thereariſeth a con- 
tinuity ;of parts meerly upon their 
- contiguityor contingency ; tor there- 
_ they preſently incorporate, im- 
plicate and mingle ſo one with ano- 
ther, that there remaines no poſſible 
diſtin- 
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diſtintion of the parts united, j one 
drop of water touching another, ene 
jon of Air touching another, one 
ittle globule of Mercury touching ano- 
ther , become perfectly continued. bo- 
dies without more ado, though they 
were before divided by their diſtance, 
and interpoſition of another Body; 
this is apparent to our very Senſe, that 
theſe are undiſtinguiſhably united, in- 
corporated and implicated .age in ano- 
ther by their very contact, 'as cloſely, 
though not ſo firmly as Lead, : Iron, 

or Gold , after Hammering or | Fu- 
110n. | | | 
In all Bodies that are in (continuity, 
as there is. a unity of Exiſtence, ſo 
(ordinarily, though not alwayes ) 
tollows a unicy of motion. It doth 
not alwayes: follow, becauſe there 
-may intervene ſomething that may 
diforder or break it... | 
But 1n- things barely contiguous , 
a5 they are not in themſelves united fo 
regularly, ad motum unins non ſequitur 
motus alterizs, unleis united by alliga- 
1y0n, as in Chains of ſeveral Links; 
or 
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by ſome other accidental intervention, 
as inthe coheſion of diftin& comigu- 
oys bodies, for the avoiding of Yacuj- 
ty, as in poliſhed Marble, &c.. ,And 
herein we may eaſily obſerve the,con- 
tinuity of Water. ett 

Take a Siphon, and fill it with wa- 
ter, ſtopping ' both Legs with. your 
finger, till the thorter Leg be immer- 
fed intoa Veſſel of water, the water 
will be entirely drawa out of the Yel.- 
(el by a Faniculs: of continued water, 
alceriding and deſcending fram the 
firſt immerſion, as is ſhewed in the 
Additions to the Nuge, | 

But fill the Sipho» with the fineſt 
Powder or Sand, that traftion will 
never follow uponits immerlian into 
a.Veſſel of the fame or the like Sand 
or Powder; for 4a the former there is 
2 traction by the continued Body of 
Water: But ia the latter, the parti- 
cles are ſolute, and only contiguous, 
and will not cohere, but gives us the 
Proverb of a Rope of Sand. 

And what is here oblerved touch- 
ing the continuity of Water, and the 
traction 
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traction wrought in the virtue of that 
continuity, is obſervable touching the 
Air, and the traction wrought by its 
filaments, as appears moſt evidently 


in the Magdeburg Hemiſpheres, inthe | 
18th. Chapter of the Difficiles Nupe, | 


and in the raifing and holding up of 
water in the heated Tubeor Glaſs, de- 
ſcribed in the 16th. Chapter, which 
could never be effected, did the Air 
conſiſt only of contiguous and ſolute 
particles, unleſs we ſhould dream they 
were faſtened together by Hooks or 
Chains. 

And upon what' hath been ſaid, it 


is moſt apparent, that neither the | 
ſoftneſs of the Air, nor its eaſfie di- | 
viſibility or ſeparability by a Feather | 
ora Cobweb, nor the attenuation of | 


the particles of wgter into vapors, by 
the heat of the Sun, are ſo much as 
tolerable Reaſons againſt their conti- 
nuity; for although 

and ſeparation of the parts interrupt 
the continuity berween the parts , 


when actually ſeparated, yet rhe ſe- | 
parablity or caſine(s of ſeparability of ' 
| the | 


the disjunction | 


$ 
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; | the parts of it, are not ſo much as 
| | a ſhadow of Argument againſt their 
| | continuity , till ſuch an actual ſepa- 
' | ration be made; *' No man that thinks 
| twice, can imagine that Lead ia fuſi- 
on, 1s leſs a continued Body, than 
when it was ſolid; or that Gold bea- 
ten! into Leaf, is leſs continued than 
when in the Ingot, and yet the ſepa- 
rability of its parts much more facile 
than before. * And therefore the Fan- 
cy of \contiguity only of fluid Bodies, 
| 1s theeffect of that 1deolum Democrati- 
” cw or Carteſienum, which with his 
- imaginary G/obuli, and their Rementa, 
* the Materia Subtilis, hath diſordered 
| mens Sentiments, as in many other 
| things, ſo in this, touching Comtinurty 
| and Ratio Continur. 
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REMARK XIIL 


I| Am very well contented to be re- |þ 

ified touching the Nature of the 
Principinm Hylarchicum of the Learned | 
Remarker, | muſt confeſs, when I 
found ſo much of a Spiritual Nature 
attributed to it, and that great and 
ready accommodation of it to the ſol- | 
ving of moſt of the admirable Phere- 
menain Nature, whether Mechanical | 
or Vital, I thought it had been ſome | 
intelligent Spirit or Intelligence, but | 
now I underſtand that it is only pla- 
ſtick and vital , not intelligent, and 
doubtful whether ſentient or not : But 
of whatever nature it be ſuppoſed 
to be, it ſeems neceſlary to prove its 
very exiſtence by ſuch inſtances as are 
not meerly Mechanical, otherwiſe I 
fear more 15 aſſerted than proved. 


_ | 
REMARK | 
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REMARK XIV, XIX, XX. 


N thel& 'Remerks lies ' moſt of the 
{ @2 *Elixir of the precedent Remarks, 
| And beſides, they offer: at fomewhat 
of experimental proof of what they 
aſſert,* beſides bare Notions; but how 
far theſe:;proofs are ſufficient or effe- 
cual, we ſhall ſee hereafter: And 
therefore I ſhall inſiſt ſomewhat lar- 
ger upon them and the Obſervations 
: thatareto be made upon them. 
| * Archimedes, in his Third Propoſi- 
tion De 1»{identibus Humido , tells us, 
that if ſolid Bodies, having a Bulk or 
Moles, be equally heavy to the Wa- 
ter wherein they are placed, being let 
down intothe Woarer. are ſo immer- 
ſed, that nothing of the Swuperficies 
of the Water is above them, yet they; 
are not preſſed downward. | 
And in the Sixth Propoſition , he 
| tells, that a Solid Body , lighter than 
| the Water , being forced down into 


the 
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the Water, is driven up with ſuch a 
force, as the Water having an equal 
Moles to that immerſed Body, is hea- 
vier than that Body: LL 
And this driving upward of the | 
lighter Body, is by that circumpulſion | 
of a heavier fluid Body upon another | 
Body lighter than it ſelf, which will | 
(if 1t can )) take up the place that the 
lighter Body hath invaded within its | 
Dimenſions, and the Limits of its Pro- | 
VINCE. : 
And the truth is, the reaſon of the | 
motion of a Ballance or Libra Artifi- | 
cialis in the Air ;, wherein a heavier F 
weight in one Scale, lifts up a lighter | 
weight in the other Scale, 15 in effect | 
the ſame with this natural libration | 
between the heavier Body of the Wa- 
ter, and the lighter Body of the Wood ; 
only here it ſeems like a Ballance in- 
verted , wherein the counterpoile of 
the Moles of Water being greater and 
more than the like Moles of a lighter 
folid Body, muſt needs overweight , 
and if it be poſſible, get below and un- | 
der it, as1n this Scheme, | 


Suppoſe | 
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Suppoſe A, be a Cube of Wood 
of. 6 inches ſquare, immerſed towards 
the bottom of the Cubical Veſlel of 
Water -C D, and lighter than the like 
Moles of water, this Cube takes u 
the room of. 2 34 {quare inches, whic 
( were not the Cube there) would be in 
a great meaſure taken up by. the, Wa- 
ter. The Cube of wood is environ- 
ed with a quantity of water equal in 
Moles to this Cube of wood, bur ex- 
ceeding it conſiderably in weight, the 
weight of the water muft neceſſarily 
preponderate'the Cube of wood, and 
conſequently muſt thruſt it upward, 


that it may p-ſleis the place the Cube 


of wood hath invaded, and fo in this 
Libra Naturalis the heavier Moles of 
M water 


ned to the Baſe, either by ſome glu- 


_ dentally, and upon this occaſion a mo-Þ ! 
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water muſt neceſlarily drive up the 
lighter Moles of wood, as in the arti- 
ficial Scale, the heavier Scale raileth 
thelighter. 

And hence it is «that without the aid 
of an Hylarchical Principle the Water 
bears and carries up the Rundle of 
light wood in the Inſtance fo often 
1agnitied by the Remarker, For un- 
es the Rundle were fo cloſely faſt- 


tinous matter, or by its ſtri& jointing 
and adheſion to the ſides or Baſe of the 
Veſſel, as would be too ſtrong for the 
watcr, todiſplace it, it is hardly pol: | 
ſible by any art whatſoeyer to make 
the Rundle ſo cloſe to the Baſe of the 
Veſſel, but the ſubtil particles of wa- 
ter will creep between the Rundle and 
the Baſe, and throw it up in ſpite of 
the imaginary Column of water, com- 
menſurate to the Rundle that is ſup- 
poſed to keep it down: and herein, as 
I before obſerved, the water hath acci-Þj * 


tion upward , which yet is but the 
Conſequent of its motion downward| | 
below the Rundle. And} 


' hath written beſt of Hydroſtatiques ) 
1 M 2 
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And uponthe ſame aceount ir is, if 
you take a hollow Cane, ſuppole one 
inch diameter, -12 inches long, let 
the Baſe thereof be filled with a quan- 
tity of Lead for about an inch, then 
let there be powred in 6 inches of wa- 
ter,and then there will remain 5 inches 
of Air in the upper part of the Cane, 
although the Lead be heavier than fo 
much water, and the water+in the 
Canecqual in ſpecifical weight to ſo 
much water , yer as long asthe whole 
weight of the Cane thus compounded, 
doth not equal the weight of a hke 2o- 


| les of water,this Cane unmerled into a 


Veſſel of water 12 inches deep, will 
not ſubſide or relt at. the bdttom of 
the Veſſel, but will be driven up to 
that height in the water, that the parts 
of the Cane fſubſiding in the water , 
will countervail a 44o/es of water e- 
qual to the weight of the whole Cane, 
and there it will ſwim ere. Experi- 
ence and the very Reaſon of the thing, 
makes the truth hereof apparent. 
Stevin (that next to Archimedes, 


In 


1:64 - Obſervations touching 
in his 5* Book, Prop. z. ſuppoſeth 
nevertheleſs, that if this Rundle co- 
ver a hole in the bottom of the Veſlel, 
it will not rije; "but will be kept down 
by the impending Column of water 


commenſurate to the Baſe of the Run- 


dle. 

Albert Girard, the Commentator , 
denies this; . unleſs the Rundle be of e- 
qual or 'greater weight than the like 
quantity of water. 

But the truth lies between them 
both ; for the Rundle lighter than the 
water, will be undermined in the Rims 
and Edges, and fo the water will 
get out, do what the Artiſt can, if the 
Rundle be lighter than the like 2oles 
of water, | 

But then when the water hath thus 
gotten a'paſlage to paſs through the 
Orifice into the free Air ( upon which 
it hath been ſhewn, the Moles of wa- 
ter commenſurate to the paſſage it 
hath now, preſſeth with its full ſwing) 
and if it meets with the Rundle in the 
way of its motion , fo long as it ſtands 
in its way, it will gravitate upon it 


till | 
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till the water hath wholly diſcharged 
it ſeif through the Orifice. | 

And therefore the reaſon: is obvious 
. why there is ſome impediment in the 
aſcent of the Rundle, when ir is thus 
placed upon an Orifice, without cal- 
ling'in any other R_ chan the 
natural preſſure of the water upon that 
Orifice, now giving it an accels to an 
Element that it can preſs upon, vz, 
the Air below the Orifice. 

Juſt as we ſee in our Kettles and 
, Brewing Furnaces , when they have 
2 {mall Leak, the Servant throws in a 
handful of Bran, which though per- 
chance it would. not fo readily ſink, 
much leſs . ſink to the Leak, yer the 
motion of the water to the Leak, wall 
carry thoſe light and ſmall particles 
thither , which being crouded in by 
the weight of that Column of water 
that is commenſurate to the Ocifice of 

. the Leak, ſtops it. | 
And the like is done upon a Leak in 
a Ship, where a light Fardel thrown 
{ outinto the Sea, will be carried down 
to the Leak, and crowded into it by 
M 3 the 
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the water, & ſometimes ſtop the Leak. 

And therefore touching the gravi- 
ration of the Column of Water upon 
the Rundle of light wood, where there 
is 2 hole under itin the Baſe (which 
I addas an exception, pag. 57. and 1s 
Ao-more than what Stevistells us in 
the 5*> Book of his Pra&ical Hyaroſta- 
tiques) both He and I muft be under- 
ſtood where any little water paſſeth 
under” the Rundle to the Hole, and 
therefore to clear that Experiment , 
and the reaſon of it, I made exact tri- 
als concerning it, as followeth. 

I took a Cylindrous Bucket of about 
eight inches diameter, and five inches 
deep, and made a round hole 1n t 
bottom, of two inches diameter, and 
rundle of light wood of 4 inches diame- 
ter,to cover it,with a ſtick in the midſt, 

| to lift it up, or prels it down, 

or to ſuſpend the Rundle by it 
to a Balance, according to 
the Figure in the Margin , 
and made it as ſmooth and 
even to the Baſe of the Buc- 


ket as I could, and preſſed ir | 
upon | 
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the Orifice, and filled the Bucket with 
water, yet the water, do what Icould, 
would preſs between the lides of the 
Rpadle and the Baſe of the Vellel, and 
o diſcharge it {elf in ſome ſmall pro- 
portion through, the. Orifice, and all © 
that while it did (0, the Rundle, 
though lighter than the like Coles of 
water, was kept down by the pre[- 
ſure and iſſuing of that ſmall quan- 
tity of water, and fo continued, till al- 
moſt all the water had thus run out, 
the reaſon whereof is before given , 
| Fs: the motion of the water. to the 
rifice, kept down the Rundle. But 
then, emptying all the water, and rub- 
bing the Orifice and Rundle dry, I 
applied Neats-foot Oyl to the Rundle 
and Baſe, which by its glutinous con- 
ſiſtence kept the Rundle and Baſe cloſe 
together, and applied the Ballance to 
the hook of the Handle of the Run- 
dle, and it was not ſevered from the 
Baſe by leſs than 7 ounces, though the 

Rundle weighed not above an ounce. 
- Then oyling the Bale and Rundle as 
before, and uniting them, I filled the 
M 4 Bucket 
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Bucket with water ,' which by reaſon 
of the glutinous Oyl,, did not pals, 
nor {ever the Rundle from the Bale. 
Thien fixing the Rundle as before, to 

_ a Scale, I tried what weight was ſuf- 
ficient to ſever the Rundle from the 
Baſe, being under the ſuppoſed prel- 
ſure of that imaginary Colum of wa- 
ter of 5 inches deep, and I found that 
very near the ſame weight would (e- 
ver it from the Baſe under water, 'as 
did ſever it when' it lay dry; and 
thoughin ſeveral trials there was ſome 
little diſparity, which might ariſe from 
the unequal 'ſtritneſs of the junRure; 
either by the quantity of Oil, 'or poſi- 
tion of the Rundle, wherein I could 
not poſſibly be exactly uniform, yet 
the Rundle was ſeparated under that 
Moles of water, ſometimes with ſeven 
ounces weight, ſometimes with eight , 
but at moſt,” with ten ounces. And 
= in the Cotuma of water commen- 
urate to the Rundle, were 55 ſquare 
inches, which,” according to the ex- 
acteft computation of the weight of 
water, amounted to at feaſt 24 ounces 
weight : 
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weight: And this ſheweth that gra- 
vitation of the water upon the'Run- 
dle, is to be underſtood, when there 
is ſome paſſage to give the water mo- 
tion. So that it ſeems to me, the Con- 
cluſion that the Remarker makes from 
this Inſtance, in favour of the #ylar- 
chical Principle , or the ſuppoſed Gra- 
vitation of a Cylinder of water upon 
the Rundle where no water paſſeth, 
muſt be laid aſide, as no way affiſting 
his Hypotheſis, 10 impugning mine, 
And therefore , * whereas 'Stevinus 
in his Frattical Hydroftatique, ubi ſupra, 
grants, that the Body of a man, or 
other Body , lying flat upon the bot- 
tom of a great Veſſel of water, feels 
no conſiderable preſſure of © the in- 
cumbent water, yet if there be a hole in 
the bottom of the Veſlel under that bo- 
dy,it ſhall find a conſiderable preffure of 
the incumbent water this 1sto be un- 
derſtood cum gran Salis, viz, if the Body 
do not ſo entirely and cloſely ſtop the 
Orifice 1n the bottom of the Veſſel, 
but that the: water finds a paſlage be- 
tween it and the Baſe, to diſcharge 
it 
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it lf, the, Body thenindeed ſball find, 
a preſſure, from. the ſuperior water at, 
leaſt, agcprding to ghe. weight of, ſuch 
a Column of: water ,as. can thus. dil- 
charge. 14 ſelf between the, Body and 
bottom through the, Oriftice. But if 
it ſtop the Orihice (o.catirely and cloſe, 
that no water can pals that way, there 
will colye.no_ Gravitation upon , the 
Body , þy,xealon of. that. Hole or Ori- 
tice thi * ſtopped ; for it 15 as if it- were 
nor : the body becomes 85 it were, part 
of the entzrecloſe Bale of the Veſlel.. 

And thus, much, may ſerve to expli- 
catethePhengmensn of the orifice or hole 
in the Ba of 3 veſſel under the Rundle. 
But now. as to the- Inſtance given 


in _rhej.20%" Remark, whereuato the. 


Learned Remarker appeals as an irre- 
fragable Iaſtance to take away at ance 
the Mechanical Accounts of Conti- 
nuity and Architecture, I doubt the Au- 
thor gives.us this Experiment without 
exact trial, for if he had tried it, I think 
he-would neyer have urged it. 

The” Experiment , as I take it, is 
this; Take a Cylindraceous Bucket 


of | 
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of 63 parts in the internal Diameter, 
and let another Cylindrageous Bucket 
be of 62 parts external diameter, with 
4 floping holes at the bottom, and put 
the lels 1nto the greater, and fill them 
up with Water to the Brims,; thea take 
| away your hand, and the narrower 
Bucket will emerge, leaving no more 
in the water than what is equal to the 
weight of ſuch a'oles of water as is 
ual to the whole Yeſlel in weight. 

I ſhall cake this-Inſtance in pieces; 
and then we ſhall (ce what is-in it, | 

And for the better, clearing of it, I 
{hall make my way to it by Inſtances , 
though not altogether like it, yer gi- 
ving agreatlight to it, andit may; be, 
to: other matters of this kind; and 1 
ſhall firft conſider the comparilſoa be- 
tween Bodies ſpecifically. heavier than 
the fluids, and-then in Bodies ſpecih- 
cally lighter. 

If there be a Bucket or a Cylindra- 
ceous Veſſel. ſuppoſe 9 inches deep, 
then take a Cyligder of 9 inches high 
' | and narrower than the Bucket, but of 
- | a Material ſpecifically heavier _ 

| the 
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the like Moles of water, as ſuppoſe it 
Tin or Ebony, if the Veſlel be filled 
with a Aoles of water of twice of 
thrice, or ten times the extrinſick 
weight of that Cylinder, yet the Cy- 
linder will {11 ſink ro the botrom, by | | 
its advantage of its intrinfick or ſpeci- 
fical over-weight- or heavinels more 
than water. | 

Now I ſhall conſider the proportion 
where 'the' ſolid Body is ſpecifically 
lighter than Water 'or other fluid Bo- 
dy in which itis immerſed; 

' I tookaCylinderof wood 4 inches 
deep, and 4 inches diameter, which 
weighed 18 ounces. | | 

The ltke Bulk of Water equal in 

Balk to 'thar Cylinder 'of Wood, 
weighed 32 ounces. ! 

So that the Water had aſpecitical or || te 
intrinfick weight' near- double' to the} { 

Wood. «i | 

And conſequently the Wood being] C 

inmerledin a Vellel'of Water, near w 
one half thereof lay above: the Super-f pc 

ficies of the Water, as -it muſt doac-F C 

cotding to the Rule of Hydroſtariques. | de 
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I' took 2 Cylindrous Veſlels, one.of 
6 inches diameter, the other of 9 inches 
diameter ;1 put the Cylinder of wood 
into the Veſlel of 6 inches diameter 
and as much water as countervailed 
the Wood-Cyliader in extrinſick 
weight , but not in Bulk , and. the 
wood-Cylinder would not ſwim., for 
though the intrinſick weight, of the 
Water was near double to the weight 
of the Wood, yet the extrinſick weight 
of both was equal, viz. 18 ounces, 
and ſo there was an Equipondium be- 
tween the Water and the Wood, and 
@Snſequently that Water would not 
raiſe the Wood from the Baſe. of the 
Veſlel. 

But putting in ſo much Water 
more into that Veſſel, as that the la- 
teral or ambient. Water would riſe 
ſo high as to cover alittle more than 
one half of the Cylinder of Wood 
{ namely , ſuch a quantity: thereof as 
was equal to a Moles of Water, equi- 
ponderating the weight of the whole 
Cylinder of Wood ) then the Cylin- 


- | der of Wood would ſwim, though 


rne 
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the Baſe of the Water - between the 
Cylinder of Wood and the bottom of 
the Veſfel had not' half an inch in 
. -- -  __ | 

Andthe reaſon is, becauſe the entire 
water both lateral, and at the bottom, 
is oneFcontinued body, and entirely 
preſſeth the Cylinder of wood upward, 
1n-as' much as the lateral or ambient 
water hath gained an height upon the 
Cylinder; ſomewhat more than the 
immerſed parts of the Cylinder of | 
wood proportionable to a Moles of 
water equal to the whole weight 
which that whole Cylinder of wo 
amounts unto; for the Cylinder of 
wood weighed but 18 ounces, but the 
whole weight of the water might be 
20 Ounces or more. 

But again, put this Cylinder of 
wood into' the Cylindrous Veſlel or 
Bucket of 9 inches diameter cloſe to 
the Baſe, and pour in four or five 
times the quantity of water into the 
Bucket more than what was in the 
former Cylindrous Veſlel of ſix inches 


diameter ; as ſuppoſe it be five Foe 
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of water, yet unleſs the Suþerficies of 
that water riſe not to more than the 
height of half the Cylinder of wood, 
viz, lomething more than two inches 
high upon the ſides, the Cylinder of 
wood will reſt upon the Baſe, and 
will not ſwim: And the reafon is, 
becauſe the water preflceth according 
to its altitude, and not according to 
its amplitude, and therefore though 
the whole water in the'9g inches. buc- 
 ketbe five times more in weight than 
the Cylinder of woods, if it riſe not 
ſo high as to take ſomething more than 
half of the height of the Cylinder of 
wood, namely, ſuch a quantity there- 
of as is commenſurate to a quantity of 
water equal in weight, to the whole 
weight of the Cylinder of wood, the 
Cylinder of wood would not ſwim, 
but will ſtand upon its Baſe at the bot- 
tom of the Vellel. And this 1s the 
reaſon why a Ship or Veſlel that draws 
for the purpoſe 4 fathom of water , 
will ſwimin a narrow Cut or Chan- 
nel that hath 5 or 6 fathom, of wa- 
. | tkr, though the Channel be leſs than 


20 
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20 fathom over in. breadth; and if 
the Channel were 20 Miles over, and 
of a leſs depth than the iShips draught 
of water, viz. 4 fathom, the Ship 
will be on ground , and will not ſwim, 
and = the weight and quantity of 
> water in the' broader Channel, 


whole 
is maily thouſand times more than that 
in the narrow Channel. 

And the like Inſtance may be given 
in Floats of Timber in a deep and nar- 
row Channel, arid a bfoad and ſhallow 
. oo > 

For the preſſure of water is more or 
leſs according to the. height or deptli 
of water, and not according to its 
amplitude or breadth, though the wa- 
ter with ampler Superficies be a thou- 
ſand times note in. weight and bulk 
than the deeper water. 

Now to the Buckets inſtanced inf er 
the Remarks ; | 

If there be a Bucket of 2o inches 
diameter, and another of equal height 
but of 6 inches diameter, fill the leſſet 
Bucket with water, and place it in 
the middle of the greater Bucket, aifd 

then wb1 


*” vimu 


Rarefattwon And Condenſuthon, 157 


then fill the circumjacent ſides of the 
greater Bucket with water, though 
the. greater Bucket hold 5 times t 
water of the leſſer Bucket, yet (allow- 
ing, as I muſt, the wood of the leſſer 
Bucket to be but. of the ſame weight 
with the like «Holes of Water ) the 
lefſer Bucket will ill remain conti- 
guous to the bottom, and will not riſe 
one inch, and the reaſon is, -becauſe 
the water without, and the water 
within the Bucket , though of adif- 
ferent Moles, yet have the ſame ſpeci- 
| fical weight, and (as to this purpoſe) 
iſ as if it were ſo muchunveſleled wa- 
ter (Iſfay, as to this purpoſe, for as 
- | to the other purpoſes, [there will be 
- | a diflerence, as I ſhall ſhew hereaf- 
ter. ) 

But if the leſſer Bucket be totally 
all empty, or only filled part with wa- 
| ter, ſuppoſe half way, then the water 
Sf in the greater Bucket, will drive up 
the leſſer, but not till only ſo much 
be immerſed as countervails its de- 
fe of weight, according to the 4#h. 
5th and 6th. Propeſition of Archimedes, 
A wbi ſupra, N Bur 


YH 
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'But now to'come to the Experiment 
of the leſſer Bucket or Cylindraceous 
Veſſel perforated in the bottom, and | 
then water -poured into the greater | 
or leſſer ( for it comes all to one. ac- | 
count) will the lefler Bucket emerge, | 
unleſs held down by the hand 2. By | 
no meansin the world , for the water | 
will preſently paſs through the perfo- | 
rations from one Bucket to the other, | 
till they. come to one common fu- 
perficial height, and ſtill the leſſer | 
Bucket will reſt upon the Baſe of the | 
Sreater , becauſe they have an equi- 
pondium , ſuppoling (as we muſt )þ 
that the wood of the lefler Bucker is| 
of equal ſpecifical weight to the like} 
Agoles of water. Indeed it is true, that 
if the holes be ſmall , ſo that there 
muſt bea_ Mera before the water can 
be conveyed from one Veflel to ano- 
ther, then if the water be plentifully 
poured into the ſides . of the greater 
Bucket, the leſſer will riſe till it have 
received ſo much water as equals the 
Swuperficies of both, and then the leſ- 
{er Bucket will ſubſide contiguous} ,y,. 
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to: the Baſe, for the water in both 
Buckets being of an equal height, was 
| in 4quipendio, | 

| So that as the Inſtance it (elf con- 
! duceth little to the ends -propounded, 
were it true z fo I doubt it is miſta- 
| ken, and upon trial will not be found 
| true. 4619 
| T did expect to have met with an 
| Objedtion which may feem! prime facre 
| to impugne what I have formerly de- 
| livered, yetupon a ſtrictexamination 
| it would not have any efficacy.” © 
Take a Cube or Cylinder of wood 
| of equal intrinſick weight with fo 
| much water, ſuppoſe it a.Cube of ſux 
inches diameter, and put it into:s Cy- 
linder or cubique Veſſel of water of 
eight inches deep, and twelve inches 
diameter, this Cube or . Cylinder 
would reſt two inches above the Baſe 
of the Veſſel, and would not gravi- 
tate either upon the two inches of wa- 
ter in the Bale of the Veſſel, nor upon 
any Body thar were bur :two inches 
thick, and lay berween:the Cube and 
1 {the Baſe of the Veſlel of water, yer 
* N 2 here 
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here can be no lateral _ or = 
declive in the Cube, it ſelf being ſolid, 
and having only a central gravita- 


tion; fo that it may ſeem the lateral | 
preſlure which is the Subject of the | 
Eighth Chapter of the =ſſay, applied | 
to the Water, is no ingredient into | 


its Non-gravitation. 


I anſwer, that the Factis true, but | 
the illation thereupon is not conſequen- | 


tial, | 
In my Obſervation upon the 4h.,5h, | 


and 7th. Remark, I (ay the non-gravi- 


tation of Fluids is in relation to thef 
preſſure of the upper parts upon the| 
lower, which is per declive premewas: | 


and in relation of the lower parts to 
the upper ſuſtizendo, now although 
in this Inftance the former hath no 
part, yet the latter hath. 


. In this inſtance the Cube or Cy- 
linder is ſuſtained and born up by the 
ſubjacent water, which is as the pe- 
deſtal upon which it is bottomed, 
and therefore neither doth nor can 
preſs below the poſition it holds: 
But ſuppoſe the Body ſubjacent to it, 

were 
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were 6 inches deep, then it would be 
under the preſſure of that Cylinder 
or Cube of wood, as much as the 


| weight of 4 inches of the Cube a- 
! mounts to inthe water, andthe body 
| would be under a yr commen(u- 
| rate at leaſt to ſo 

{ the Cube, or ſo much thereot as is 
'Þ thereby driven out of the Swperficres 
| of the water, exceeds in its extrinfick 
'þ weight the like Les of water, with 
| ſo much of the Cube as lies in the 


water. 


much weight as 


But on the other ſide, where there 


, is nothing impending upon the ſub- 
| jacent body but the ſuperiorimaginary 


Column of water, the ſubjefted body 
is not compreſled at 9, 6 or 3 inches 
immerſion below the Smperfictes of the 
water, partly by reaſon of the. Me- 
'chaniſm ( Ido not ſay Maſonry of the 


'| water, though that expreſſion is fre- 


quently, but needleſly uied by the Re- 


'Þ marker) and partly by reaſon of the va- 


rious termination of the motions of 
fluid Bodies. 
N 3 It 
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It ſhall not be altogether imperti- 
nent to-ſubjoin the enſuing Experi- 
ment. :- - :: 

I took a Cube of wood 4 inches | 
ſquare, and very near of an equal ſpeci- | 
fick weight of the like Moles of wa- þ 
ter, for it did not riſe half an inch a- | 
bove the water, and being let down tof 
{ſubſide freely in a Veſſel brim-full of | 
water, it threw over a portion of wa: f 
ter very near of the ſame weight with | 
it ſelf, v:/z. 28 ounces and a half. ; 

This Cube being laid into a Veſlel| 
of $ inches deep of water, thereforeF 
was raiſed at. his Baſe about 4 inches| 
above the water in the Baſe of thef 
Veſſel, which water ſuſtained it. Andy 
now it had been unqueſtionable that if} 
a body of lels than. 4 inches thick, 
had - been ſubjected under the Cube, 
it would have ſuſtained no preſſure 
trom the water nor from the Cube 
which was:entirely born up' to that 
height by. the ſubjacent water, 
But ifithe body ſubjected to the 
Cube, had been 5,6 or 7 inches thick, 
it would have been preſſed upon by} tho 
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various propartions- from-the impen\ 
ding Cube, © Hs 

For fixing a ſtring and hook to the 


| middle of the Swperficies of the” Cube, 
| it required near 12 ounces in the op- 
| polite Scale, to raiſe: the Superficres 


2 inches above the water ; 'NEAar- 20 


| ounces to raiſe-it 3 -incligs' aboveithe 


water ; and near 28 ounces and a half 


Þ| to raiſe the lower Superflies of the 
| Cube equal | in {height ' tothe upper 


Superficies of the water, which'anfwe- 
red the full weight of the Cube of 
wood; and therefore according ' to 


| theſe proportions, it would: gravitate 


upon a ſubjacent body that gave it the 
likeelevations. : ' us 

But in water we ſee the preſſure dif- 
ferent fromthe preſſure of - tuch z woo- 
den Cube; for in whatſoever depth 
the ſubjected, dody is immerled, whe- 


C 


ther deeper or ſhallower , it ſuſtains 


aÞ no ſenſible difference of- the: preſſure 


of the Column of water impending 


Xx upon it, 'nor indeed any ſenlible prel- 


k, 
ul 


US 


ſure at all, -though at five or ten fa- 
thoms deep; which, as it gives us the 

N 4 difterence 
| 
| 
| 


; 
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difference between the preſſure of a 
ſolid and fluid body, upon' a body in 
water ſubjected to it, fo it gives us 
the reaſon of it, viz, the preſſure of 
the ſolid body is impeded only by the 


ſubjeRted water , bearing it up, vx, þ 


ſ#ſtinendo, . But there are two impe- 


diments that hinder the preſſure of f 


the' ſuperior water_ upon the lower 


water on the body under it, viz. the | 


ſuſtentation of the ſuperior water by 
the inferior, and likewiſe the lateral 
and declivous motion of the water, 


refracting its perpendicular preſſure ,| 


while it 15 ſolute water. | 


And now becauſe that the various} 


habitudes of heavier or lighter bodies 


immerſed in fluids eavier orf 


lighter than themſelves, ſeems to be 
a pleaſant, and poſſibly a uſeful Specu- 
lation , and yet 1s difficult to be di- 


ſtinly, and explicitly, and clearly 
declared: And poſſibly in what 1s 
before ſaid in this Obſervation, the 
ſame is not ſo diſtin&ly delivered as 


mi 
delire the Readers pardon, if I refuma 


ge be wiſhed, I ſhall therefore} 
I 


and} 
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and repeat much of what is before 
ſaid, and digeſt the whole in (ome- 
what a clearer method. 

Firſt, I ſhall declare the difference 
betwcen the terms of intrinſick and 


, © extrinſick weight, whether of fluids 


or ſolids, and what I mean by thoſe 


| terms, and how one body is ſaid to 


excecd another in intrinſick or extrin- 
ſick weight, or both ; That body 
which hath more of bodily Moles or 
Matter than another body of the ſame 
dimenſion, is intrinſecally -heavier 
than that body which hath the ſame 


| dimenſion, and' yet hath leſs corpore- 


al Matter or material Subſtance in it 
and therefore is denſer and craſſer than 
the latter, and the indication of that 
denſity and craſhitude is by the over- 
weight it hath over the other body, 
as a cubique inch of Gold 1s heavier, 
and therefore hath more of material 
ſubſtance than a cubique inch of Braſs 
or Iron ; and a cubique inch of Mer- 
enry 1s heavier, and therefore hath 
more of material ſubſtance 1n it than 
a cubique inch of water. 

And 
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And therefore a heavier body im- 
merſed into a lighter-fluid,as a cubique 
inch of Gold, Brals.,' Iron, ec. into 
water, though it take up but the room 
and dimenſion of a like cubique inch 
of the. water wherein it is immerſed, 
muſt. needs ſink into the water, and 
drive up that cubique inch of water in 
its motion of deſcent; for it out- 
weighs it: and as inan artificial bal- 
lance, the Scale that is charged with 
the greater weight, raileth up the 0- 
ther that hath the leſſer ; ſoit 15 in this 
natural libration between the heavier 
body and the lighter fluid. And that 
I may here ſay it once for all, there 
is a moſt perfect analogy between the 
artificial Ballance and this natural 
Ballance. in relation to the motions of 
and in fluids, and he that means to 
have a true image of the latter, muſt 
attain it beſt by compariſon of it with 
the former. 

A body that is ſpecifically or intrin- 
tecally lighter than another , yet by 
acceſſion, or accumulation, or acqui- 
{ition of more parts of Matter than 
another 
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another body mntrinſecally heavier, 
hath, may thereby .extrinlecally, and 
in denomination, and allo in its effect 
of preponderation , be heavier than 
that other, as two pounds of water 
is heavier extrinlecally, and1a prepan- 
deration than a pound of Gold, though 
intrinſecally heavier: And therefore, 
if a Cube or Cylinder of wood be (up- 
poſed intrinlecally lighter than water, 
yer if ſuch a Cylinder of wood, weigh- 
1ag 4 pounds, be' immerſed intoa like 
cylindrous Veſlel of water, which wa- 
ter hath not 4 pounds of weight, 
the cylinder ' of wood will fink, and 
will not emerge, becauſe in extrinſick 
weight it exceeds the extrinlick 
weight of the water in the Veſlel into 
which it is immerſed. But if the wa- 
ter bf the weight of four pound and 
a half { and ina due polition , as ſhall 
| beſhewed)) the cylinder of wood wall 
riſeand ſwim 1in'the water, beeaule, 
now as well the extrinſick, as the in- 
trinſick weight of the wooden cylin- 
der is over-weighed by the water. 

If a body that is intriaſecally hea-' 


vier, 
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vier, be immerſed intd a body intrinſe- 
cally lighter, as Gold into water, it 
will ſubſide, as hath been ſaid : Bur 
yet a body intrinſecally heavier than 
the fluid wherein it is immerſed, may 
accidentally be extrinſecally lighter 
than the body wherein it is immerſed, 
namely, when it acquires a Bulk or ca- 
pacity fo large, that a like Moles of 
water will be of a greater weight 
than ſuch an immerſed body ſpecifical- 
ly and intrinſecally heavier, and then 
that - body, though intrinſecally hea- 
vier, will (wim upon the water, and 
be ſuſtained by it. 

The moſt obvious Inftances of this 
kind, are two, viz. 

:. When that body intrinſecally 
heavier is mingled and concreteg with 
other bodies intrinſecally lighrEr than 
the fluid wherein it 1s immerſed, and 
ſo the whole concrete immerſed body 
weighs leſs than the like Moles of 
water would weigh; as where a 
ſmall quantity of Gold or Lead is 
nic with a greater quantity of 
wood lighter than water, and fo _ 
make 
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| Ships an 
by the water, although they are of- 
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make up a concrete body lighter than 


ſo much water. 


2. When the body intrinſecally hea- 
vier, is formed into a Cavity, as-in 


|| Tin, Silver or Lead-Bottles, though 
| the Material be ſpecifically heavier 
{ than water, yet if they have ſuch a 


dimenſion as that a quantity or Moles 
of water, of the ſame external dimen- 
fion, will exceed ſuch Bottle (as it 
ſtands empty) in weight, this body 
intrinſecally heavier, yet extrinſecally 
is lighter than the water wherein it is 


| immerſed, and therefore will be ſu- 
| ſtained by it. 


And _ this reaſon it is that 
other Veſſels are born up 


ten la ith great Ordnance, Bul- 
lets, other things intrinlecally 
heavier than the like quantity of wa- 
ter; yet in as much as the whole 
Ship or Veſlel hath a great Cavity, 
and takes up room in the Sea, pro- 
portionable to that ſtructure, and a 
Moles of water commenſurate to the 
hull of the Ship,as it bath that concave 
poſture, 


dies, with relation to the fluids in 
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poſture, is of much greater extrin- | 
ſick weight than the Veſlel , there- | 
fore it is born up and ſuſtained by it. | 
And thus a body intrinſecally hea- | 
vier than a fluid wherein it 1s immer- | 
ſed, may be extrinſecally lighter. þ 

1. In reſpe& of its concretion or | 
compoſition. | 
- 2, In reſpecof its ſtrufture and ca- | 
vity, which gives a greater ampli- 
tude to it. That body is ſaid tobe} 


both extrinſecally and intrinſecally þ ! 
heavier, when 1t exceeds another | t 
body in both reſpects, as an Ingott Þ t! 
of Gold that weighs two pounds, is |} © 
both extrinſecally and intrinſecally || | 
heavier than an Ingot of Silver, | \ 
weighing only one pound. | 
And thus far concerni eight | t« 
extrinſick and 1ntrinſick. tl 
Secondly, The Second thing which | 1 


I intend, 1s, to declare the various 
habitudes of heavier or lighter bo- 


which they are immerſed ; whereby 
poſſibly much of the Learning and 
Experience De infidentibus bumido , 

| may 
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| may be ' explicated , namely , 
| I. Where a body "Yor —r 6M in- 
| trinſecally heavier, is immerſed in a 
fluid intrinſecally lighter than it ſelf, 
Þ| as Gold, Lead or Iron in water. 
| _ 2. Wherea bodyis immerſed into 
þ a fluid of equal weight with ir elf, 
| which though it may be ditficult to at- 
'F tain, = attainable it 1s, as ſhall be 
. | ſhewed. 


TH 


| When a body ſpecifically or 
intrinſecally __—_ is immerſed in- 
| to a fluid, and intrinſecally heavier 
| than it ſelf; as a Globeor Cube of Fir 
| or Elm into water, which is -much 
| heavier intrinſecaMly than ſuch light 
Woods. | | 

4. When a body intrinſecally-ligh- 
+ || ter... 5g extrinſecally heavier; than 
that portion: of fluid wherein it is im- 
h | merfed, be:cqual in weight to it, as 
s | where a Globe or Cube of Firor Elm , 
" weghng {ix pounds, is immerſed in- 
n|toa Vellel of water containing juſt 
y ſix pounds weight of water, or aty 
<4 | quantity leſs than it. Therefore, 

1, If a den(e body being: immerſed 
y | | Te 


- 
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in a fluid intrinſecally lighter than it; 
that denſe body will ſubſide to the | 
bottom, though the. fluid body in ex- 
trinſecal weight be more than forty 
times of greater extent than ſuch a | 
denſe body ; as if a Cube or Globe of þ 
Lead or Mercury, though but of anf 
inch diameter, be caſt into the deep | 
Ocean, for the Reaſons before given, þ 
where treat of the difference between | 
extrinſick and intrinſick diſparity of | 
Gravity: Oaly it hath thoſe Excep- || 
tions before given, touching the mix- 
ture of ſuch heavier body with af} « 
lighter, and the configuration of ſuch} | 
denſe body into Cavity or hollowaneſs, || ! 
for the Reaſons there given, which Tf! 
need not repeat. 't 

2. If a denſe body be —_—_— in-f e 
to a fluid of an equal intrinſicKweight} 9 
with ſuch denſe bedy, it is generally} C 
thought that ſuch denſe body will 
keep any poſition that it is put into,}} fl 
if placed near the top, or inthe mid-fj P. 
dle, ornear the Billdace of the Veſ} Þ: 
ſel containing the fluid (though I} ®t 
have for the moſt part obſerved it - ar 
rile 
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riſe towards the Swperficies of the fluid, 
and hold its upper Superfictes equal to 
it) as ſuppole a Cube of water ſix 
inches ſquare weigh 14 pound, a like 


{ cubique piece of woogl of the ſame di- 
| menſion and welght, will ſtand ar all 
| poſitions ina Vellel of 7 or 8 Gallons 
| of water; for ſuch a denſe Body is as 
{ ſo much water in this reſpe&, they 
being of equal Bulk, and equal intrin- 
| ſick weight. Bur it is a very difh- 
{ cult matter to find juſt ſuch an equa- 


liry between Solids and Fluids, bein 


| of ſuch different textures. The be 
Expedient is by a hollow Vial-Glals, 


reduced to ſuch an equipendium by im- 
miſſion of ſmall leaden Shot into it, 
till the Glaſs and Shot ariſe tq the juſt 
ppg of a Bulk of water e- 
qual to®the whole Swperficies of the 
Glals, 

3. When a Body intrinſecally lighter 
than a Fluid is immerſed in ſuch fluid, 
part of that lighter Body willrile a- 
bove the Superſte#as of the water, or 
other Fluid 1nto which it 1s immerſed, 
and will leave ſo much of it (ſelf _ 

O er 
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der the Swperficies of the water, as is 
equal to a Body or Bulk of water fully 
commen(urate to the whole weight of 
ſuch immerſed Body. For inſtance, 
Suppoſe a Globe of light wood of fix 
inches diameter weigh 5 pound, and | 
a globular portion of water of the like | 
diameter weigh 10 pounds, this grove 
of wood immerſed ina large Vellcl of 
water, will rife ſo that one half there- | 
of will be above the Swpexficies of the 
water and the other half will be be- 
low the Superficies of the: water, for 
the intrinſick weight of the water is | 
double to the intrinſick weight of the | 
wood ; fo that a portion of water equal | 
to half the Globe of wood , weighs 
as much as the whole Globe of wood. 
And the like proportion wgll hold | 
where the Globe of wood isMighter 
than thelike portion of water by one | ; 
third, or one fourth, or one ſixth part, þ y 
wut atis mutnydis. 6 
4. If a groſs Body (ſuppoſe of wood) Þ} y 
ſpecifically lighter than the like quan- | 
tity of water, be immerſed into aquan- | (| 
tity of water extrinſecally lighter _ _ 
| rnat 
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that immerſed Body,:that Body,though 
ſpecifically and intrin{ecally lighter , 
will not riſe from the bottom of the 
Veſſel, but will ſiak down to the Baſe 
or bottom of the Veſſel, and* remain 
contiguous to it, notwithſtanding the 
intriaſecal overweight of the water 
to the xmmerfed Body, as. if in the 
former in{tance, a Globe' of woodiof 
6 inches diameter,and 5-pound weight, 
be lighter by half intrin{ecally-than-the 
like portion of water, -if this Globe 


| of wood be immerſed into's cylindrous 
Veſlel of 7 or $ inches: diameter con- 


taining 4 pound weight, nay 5 pound 
weight of water, the Glbbe of wood 
fhalt not {wim-nor riſe from the Baſe of 
the Veſlel, and the reaſons apparent; 
becauſe though in 1ntrinfick weight, 


| the water t double to that wood, yer 
| in extrinfick weight the Globe of 


wood 1n one in{tance exceeds, in the 


other inſtance equals. the extvinſick 


weight of the water,and'ſo the intrin- 
fick weight of the watev is/ over-mart- 
ched by rhe extrinfiek weight of the 
wood, and thereforeeannot preponde- 

' Q 2 . rate 
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rate it, nor conſequently driveit up; 
as ina pairof Scales, if there be two 
pound of Feathers in one Scale, and 
but a pound of Lead in the other, the | 
ound of Lead, though intrinſecally | 
mw than the Feathers, will not | 
raiſe the Scale of the Feathers, but | 
will be raiſed up by them, and if inf 
one Scale there be two pound of Fea-| 
thers, and zn the other two pound of f 
Lead, neither Scale will be raiſed by} 
the other, but ſtand in a ſt ate of reſt, 
becauſe in eAquilibrio, 
5. If a Cube or Globe of wood of 
ſix inches diameter, and weighing ſixF 
pound, be but half ſo heavy as the 
like Globe or Cube of water ( weigh- 
ing for the purpoſe 13 pound) and be 
immerſed into a Veſlel of water ten or 
twenty foot ſquare, which is filled 
with water only to two inches deep; 
though this water be of an intrinfick 
double weight to the Cube or Globe of 
wood, and extrinſecally it may be a- 
bove forty times more weighty than 
that Cube or Globe of wood; yet} 
that Cube or Globe of wood will 
ſubſide 
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ſubſide to the Baſe of the Veſlel, or 
reſt there in contiguity to it, without 
any ſ[wimming or bearing up above the 
Baſe of the Veſſel. And the reafonis, 
becauſe the ſtrength of the preſſure of 
water 15 alwayes ſecundum altitudinem 
vel profunditatem, and not at all ſecun- 
dum latitudinem vel amplitudinem , and 
the water in the Veſlel rifing but tivo 
inches high, doth not equal the half 
weight of the Cube or Globe, which 
requires ſomewhat more than three 
inches of water to overmatch the ex- 


| trinſecal weight of the Cube of wood, 


without which, it will not be moved 
by the-preponderation of the water; 
but the wood will preponderate the 
energy of that expanded water, or at 
leaſt be in £qmilibrio with it, and fo 
not moved from the Baſe of the Vel- 
ſel, 

6. But if 1n the Inſtance laſt given, 
a Globe of wood of fix inches diame- 
ter.and {ix pounds weight,being bur of 
half the weight of the like Globe of 


| fix inches diameter of water (weigh- 


ing therefore 12 pound) be immerſed 
O 3 into 
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into a cyliadrous Veſle} of water of 7 
or $ inches diameter, and of ſuch a 
depth as may hold 7 or 8, pound of 
water, without being forced over by 


the immiſſion of the wooden Globe 


into it, and let there be bur 7 or $8 
ponnd of water powred into it, and 
then let the Globe of wood of half 
the intriaſick weight of the water be 
put into it ; or let the wooden Cube 
be firſt put in, and then the 7 pound 
of water ; here the water between 


the Baſe of the wooden Globe and the | 


Baſe of the Veſſel, it may be, will not 
be an inch deep ; but the water in the 


ſides of the cylindrous Yeſlel may rile | 


four, five, or ſix inches higher. In 
this Inſtance, this wooden Globe will 
ſwim, and the reaſon is plain. 


I. Becauſe the water in the Veſle] | 
., 1s not only intrinſecally, but alſo ex- | 
trinſecally heavier than the Globe of 


wood , this weighing only 6 pounds, 
and the water in the Veſlel 7 or 8 


pounds; but that over-weight of wa- | 
ter alone would not be ſufficient to | 


bear up the Globe of wood, as is ſhew- 
ed 
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ed in the next precedent Obſervation, 
Theres, _. . :. IN 

2. The immediate reaſon thereof is, 
becauſe the: ambient or lateral. water 
between the Globe and the Veſſel, ri- 
ſeth to above half the diameter of the 
wooden Globe,” and preſſeth ſecundum 


| altitudineni, upon the little portion of 
| water next the Baſe of the Vellel, as a 
| weightof water of near 7 or 8 pound 
| and (lo exceeds. the whole weight of 


the Globe of wood. | 
But if by reaſon of the amplitude 


of the Vellel, the lateral water encir- 


{ cling the Globe of wood, had riſen 
"| but an inch-or two above the Baſe of 
| the Globe of wood, that would ne- 


ver raiſe the Globe of wood from the 


| Baſeof the Veſſel, but there it would 
| ſtand contiguous to the Baſe of the Vel- 


ſel; or if the Globe of wood were put 


| into ſuch a Veſſel of water, it would 
| ſink to the bottom, for it preponde- 


rates the weight of the water in ſuch 
a poſition ; theſe Figures will explain 


It, 
O 4 in 


In the leſſer Veſſel A B, where the | 
7 or $ pound of water riſeth gever fo 
little above the diameter of the woo- F 
den Globe C, the wooden Globe of ſix | 
inches diameter, and 6 pound weight, | 
will ſwim : But in the greater Vellel, 
or where by reaſon of its amplitude, 
the lateral water doth not ariſe above 
the diameter of the Globe, the Globe | 
will not fwim, bur reſt contiguous to | 
" the bottom, though the water in that 
"Nt Veſſel were 20 or 40 pound weight. 


REMARK | 
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REMARK XXL 


| TH Remark is ſufficiently anſwe- 
red before, where ſay that heavi- 
nels in bodies, is an intriaſick quality, 
that it is not mobilityat large,but a ſpe- 
cial or ſpecifick mobility , whereby its 
Gravitation 1s naturally determined to 
be central. That mobility upward in 
heavy Bodies, is occaſional and acci- 
dental, and not purely natural, as a 
heavy ; 
I muſt confeſs, Ido not underſtand 
what the Remark means, when it lays, 
that Water hath no tendency to mo- 
tion downward, but when it 1s out of 
its place, what is meant by the place 
of Water? Is it a placedeterminate 
with relation to the poſition of the 
Vaiverſe? If fo, wetind no placein 
Nature, but the Water will deſcend 
from it, unleſs it be in the very indi- 
viſible Center , which though it be 
the termination of its motion , was 
ſurely never intended for its place, be- 
cauſe 
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cauſe never ample or capable to receive 
it ; let the water be in the Ocean, or 
in the mittdle Region of the Air, or in 
the Bowels of the Earth, it will ſtill, 
as 2 heavier Body, deſcend, if it be 
not impeded: Or, istheplace of it, 
that place where any portion of wa- 
teris placed , ſuppoſein a Veſlel upon 
my Table, or upon the top of my 
Houſe, oron the top of a Steeple, yet 
there this water will ſtill deſcend if it 
be not impeded 2 Or is it,that the Wa- 
ter having gotten into any place n its 
fluid conliſtence, it is now become its 
natural place per occnupationem, and all 
other Bodies invading that place, are 
intruders, and put it out of its place, 
and ſogiveit a Niſzs downward * But 
the Water it (elf, when I remove a 
Veſſel of it out of the River, into a 
Boat, or upon the Shore, invades the 
place that the Air before had, and fo 
cannot be the proper place of the Wa- 
ter. | 
So that upon the whole account , 
the Water unleſs otherwiſe impeded, 


mult neceflarily move downward in 
all 
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all poſitzons, though ſometimes it,hath 
an accidental. or conſequential matioa 
upwards ; and by reaſon of ityfluidity, 


| a lateral motion; therefore I confels 
\ Tam to ſeek what is meant, whea it 


is ſaid that the Niſus of Water down- 
ward 15 occaſional, and-pro re zata as 


| well as upward, namely when it is 
| putof its place, | 


| REMARK XXII, XXII, 


XXIV, XXV, XXVI, XXVII 
XXVIII. 


Anſwer to the Demand, the Mo- 
bility of the Water downward, is 


| natural], being thereunto, asa heavy 
| Body, determined by the Principle 
| thereof, v/z, intrinſick Gravity, but 
| the other Motions are either from its 
| fluidity, or occaſional, 


Though it be not pertinent to the 


| Debate, yet it is plain that at the (ame 
| time Water may have an occaſional 


motion 
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motion upward or laterally, and yet a 
natural motion downward. The Buc- 
ket of Water weighing 12 pound, will 
weigh as much whena Tube ſtopped 
below and immerſed, and then opened 
below, gives an occafional motion to 


part of the Water upward into the | 


Tube. And the ſame is apparent when 
it drives up a light Rundle of Wood 
from the Baſe to the Superfictes. 

The reſt of the Remark is princi- 
pally levelled againſt Continuity of 
Water; the contrary whereof is here 
affirmed to be proved in the former 
Remarks, Tndeed I find this often ſaid , 
but without any proof that I can find. 


And indeed it requires a veryevident | 


proof , for its Continuity is affirmed 
by all others that I know of, and is 
evident to ſanſe. 

Concerning the motion and preſſure 
of Sand, I have ſaid enough, only 
whereit is ſaid, that an Animal is not 
damnified under a high heap of Sand, 
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may have ſome ſuch reaſon as the ſu- Þ 


ſpenſion of Fluids; I freely agree 


herein; for, as I take it, the Animal | 


IS 


Rarefattion and Condenſation. 205 


is protected in both by the Mecha- 
niſny of the incumbeat parts, but not 
by ſuch Hylarchical Principle as the Au- 
thor ſuppoſeth. 


REMARK XXIX, XXX. 


T Hat the natural gravitation down- 
ward, 1s not inconſiſtent with 


' an occaſional gravitation lateral, yea, 


and in ſome cales vertical, is molt evi- 
dent by what hath been ſaid upon the 
laſt Remark: And therefore thole other 
actual gravitations are not bare imagi- 
natigns, but may be as real effes in 
Nature; as when a Bullet is ſhot out 
of a Gun in a horizongal Line, at the 
ſame time there is a conatus ad motum 


 Horizontalem. & Centralem (for other- 


wiſe the Bullet could never ſink from 
a ſtraight Line )) the former is conatus 
ad motum violentum, and the latter ad 

motum naturalem. 
But as to the diſtinction that I make 
between the fluid Water in the Buc- 
; ket 


; © 
NEST 
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ker and the Bucket, containing an'en- 
tire Cylinder, conſtituted both of the 


| Bucket and Water in it, and that the 


latter hath one ſimple motion down- 
ward, as a heavy Body, or as a Keg 
of Ice; but the fluid water in the 
Bucket, had as a fluid Body, thoſe 
various motions , which in this Chap- 
ter I aſſign unto it. I mult confels, 
when I wrote it, Irhought, and (till 
think it ſo plain, and imrelligible, and 
evident, that I wonder it thould not 
be underſtood, or ſhould be thougher 
2 repugnancy in Nature. 


The Water in the Bucket is per- | 
featly a fluid Body, and hath its per- | 


pendicular motion downward; which 
is frmply natural to it as a heavy Body, 
and its lateral motton belonging to it, 
as a fluid Body; k whieh it would 
drive our the fades 
the top, eſpecially, were it not well 
fenced; and though by the ſtrong 
oards of the Bucket, it be kept in, that 
It cannot effet what tt endeavours ; 
yet tit hath ftill its conatus ad motum 
lateralem , but that conatws 1s ftrll Kepr 
mn 


the Bucket, near | 
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in by the ſtrong {ides and bottom of the 
Bucket. 

© - But the Bucket of Water is now 
one entire aggregate Body conliſting 


| of Wood formed into a Cylindraceous 
* form, and Water contained within 
| it, and fo preſleth fimply centrally, as 
| if the Water were congealed into Ice 


or as if Water and Earth were min- 


| pled together into one (olid Mals, in 
 þ which Inſtances the Bucket of Water 
| preffeth not asa fluid Body of Water, 
\ | but as a commoa folid aggregate 
| Body. 


And now if you ask, But why 


| doth not the- Bucket of Water prels 
| laterally as well as the Water in the 
{ Bucket « The Anſwer offers it ſelf, 
| even before the Queſtion asked ; be- 
| caule the ſides of the Bucket are ſolid, 
| and not fluid, 'and can no more preſs 
| laterally upon the circumjaceant Air, 
| than if they were empty of Water, the 
| Water within the Bucket preſſeth up- 


on the interior ſides and cavity of the 
Bucket, but is reſtrained from preſſing 
farther by the contignation of the 

Bucket, 
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Bucket, but the convexity of the ſides 
of the Bucket do not, cannot preſs 
upon the ambient Air, and fo: the 
whole weight is diſcharged from it in 
a central dire&tion, as in truth it doth Þ 
alwayes in a ſolid Body. 

And the conlequence that would be F 
drawn from hence, that then Water 
congealed ſhould be heavier than the Þ 
ſame Water ſolute, is the vaineſt in- þ 
ference imaginable ; for the Water as Þ 
one common Body, had the ſame, and 
poſſibly a little more weight before its 
congealing , than after; and though 
its congealing hinder the various moti- 
ons of it as a fluid Body, it doth not 
encreaſe nor conſiderably impair its | 
—_ upon the Scale as a heavy 
Body. 

Methinks the Reaſoning of the Re- 
marker in this Caſe, is juſt as if a 
ſhip were ſayling from North to South, 
a man ſhould fay it-were unconcepti- 
ble that a Paſſenger ſhould walk up- 
on the Deck from South to North, 
for then he ſhould: be moved. with 
two contrary morions, and of con- 

_ trary 
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trary terminations at the {ſame time» 
and go is : apparently true, -ithat at 
the ſame time, he is moved ad mrum 
Navs, from North to South, and ad 
| morumproprimm, from South to North : 
* forthe lame Vellel of water, as it is one 
| entire heavy bulk, hath Gmply its cen« 
Þ tral terminatioo , - yet the, ſeveral in- 
© cluded fluid parts in their; fluid con(i- 
. Þ ſence, one have various ter- |, 
; © minations, as well lateral or. inclj- 
| þ ning, as perpendicular or central. - 
s$ | - But'to put/a period to this Debate, 
h Þ when I ſpeak of the various motions 
-Þ of fluids as fluids, I ſpeak of the mo- 
t Þ tions of the parts of that common bo- 
s | dy which is fluid, and thoſe are hori- 
y | zontal, per declive, lateral and central. 
But when I ſpeak of its motion as one 
-- | common body, then it is true the mo- 
a ſition iscentral, which is its motion of 
1, Boatural gravitation upon, the Scale , 
i- Band therefore-12 pound of water with- 
ut relation to the Veſſel wherein it is, 
1; will weigh ſtill x2 pound upon the 
thPcale, and yet its parts have thole [e- 
n- veral motions before deſcribed, which 
ry FT abate 
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abate nor the weight: : of.:the! whole 
Maſs, but corredt the; particular pref. 
ſures of / ir, -4nd the ſeveral: parts there 
of .whileas fluore; wo Hi oo 
Amid by way of illuſtration of what 
I fay ,: take theſe few -Ihi{tancesy 1 
Barrel 'of new Winer Beer, [uppok 
it weegh 1060- pound iafter a - lirrk 
time, # wilt:paina motion'of fermen- 
ration which 'by: rexſon-it proceed; 
from heat, is principally upward, 
wards the'9wperficies; yer; notwithftan 
ditig fliismorion ,; the-Barrel-of Be 
or Witt, 'wwll as a hezvybody,' weip 
as tnuch as before the excitavion of t 
morion;'unlels. ſome” of the'Liquor 
{perit at'a vert; or break the Barrel.; 
In Animals 'there is 4 great vari 
of the mortons, not only bf rhe 
rits, but of the Blood; the Chyle;'t 
Lypha';'' and i mott conſiderably wu 
ward towards the Head /and ſuperi 
parts of 'the Body, whereupon it w 
luppoſedi-by-ſome Learned 'men, th 
the Body of:a dead Animal that 
tich death hadloft none of his bl 
thould' weighimore than the ſame bod 
ws ” liviog 
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tivingz but! upon ftrict trials it hath 
been found that 'the weight continwes 
the ſame upon-'the Scale; ; ſo that tha 
various motions of the iBlood, Hu- 
mors, Chyle and Lyzpha, which are 
of a different, 'yea, and in 'many re- 
(pets; of a contrary termination to 
that of natural gravity,! doch not on- 
ly conſiſt! with :the proper' motion 'of 
gravity of the .-whole <Adoles Corporea, 
but 'doth not ſo much as abate it's 
yer thele particular partial motions of 
rhe Blood; Humors, Chyle and Letex; 
may onecorrect the other. t 1 7 
And the ſame. I day of Water; 
though there be particular .motions of 
| its parts, as'a fluid body; and: thoſg 

correct and refra& one another, yet 
* the motion of the entire Moles: Cotpe- 
rea, as conftituring one. entire body , 
retains 4ts entire weight upon :ths 
Scale, viz.,1z pound ., and this withs 
out any repagnancy to, - or diminution 
of the Laws of Nature, 4n relation to 
the deſcenti of heavy bodies to: the 
Center. | | WE... 


Take a Ballance, and charge one 
P 2 Scale 
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Scale with 3 og weight, the other 
with 2 pound weight, the preponde- 
ration of the .Scale with 3 pound 
weight, will raiſe up the Scale with 
2 pound weight, ſo thatina relative 
conſideration between the weights, 
the latter hath no ſenſible gravitation, 
and yet the hand that holds the Bal- | 
lance, will ſuſtain and feel in both F 
Scales together the weight of 5 pound, | 
and it were an unreaſonable way of ar- þ 
umentation to urge, that becauſe the | 
ighter weight hath loſt its atual gra- Þ 
vitation in.-relation to the heavieſt 
weight, therefore the weight of bothÞ 
ſhould be bur 3, pound, which 1s the 
= onderating weight of the heavier} 
cale, 


- Tf there bea triangular body made 
of Boards, Latin, or any other like 
Matter, whoſe Baſis AB, is parallel 
to the Horizon , and the Cathet BC, 7 
perpendicular to it, and 3 foot high, 


the ſubtenſe C A, 6 foot long, as inÞ 1 
the Figure following , which 1s dovu- tl 
ble the length of the perpendicular, y 
It is demonſtrable that a weight Ef g 


off 
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G 


E 


B 


3þ of 2 pound weight, will counter- 


* | poiſe the weight D,of 4 pound weight, 


| and that as thediſtance CA, 1s to the 


-Þ diſtance C B, ſo the mmmentum of the 


! weight E, is to the momentum of the 


nÞ weight D. The moment of the weight 


| therefore in the perpendicular [deſcent 


TE CB, will be double tothe moment of 


the ſame weight upon the declive ſub- 
tenſe Line A C. That whichT would 


«F obſerve in this Inſtance, is this. 


1. That notwithſtanding this £qu#- 
pondinms in this Inſtance between the 
2 pound and 4 pound, whereby the re- 
ative weight of each is abated, yet 
"| the entire Engin with its weights, 
will weigh 6 pound beſides the weight 
13 of the Engin, 
q <—d P 3 2. That 
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2. Thatby the declivity of the mo- 
tion of D,t loſeth half of that weight 
that it woald havein adired deſcent 
from C'to B, and lo this accidental 
interpoſition of a motion per declive, 
corrects that natural gravitation that 
is truly central and perpendicu- 
bg. - : | 

3. Bur yet it doth not wholly re- 
move or take it away:, only the de- 
clive termination or direction takes off 
one half of the actual perpendicular 
or central gravitation. And this In- 
france explicates , and ina great mea- 
ſure proves what I have 1ſatd, and < 
vinceth © that theſe 29, 30 Remarks 
are not of that moment as the Rexpar- 
ker takes them to be. 
' So that upon the whole Matter, 


yet the man.ſhall not be: ptefſed with 
1000 pound weight of Water;inor ;the 
Tax 2 ; Ioo0'" 
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1000*) part! thereof, , and 'yet .the 
whole Veſlel-of Water,” or the' whole 
water in, the Veſſel, ſhall 'neverthele(s 
weigh 2000 pound, upon'the! Reaſons 
| given 1a the:9* and 8 Chapters of 
| the Eſſay, without the helpof an Hy- 
larchical Spirit , whether: intelligent , 
ſentient, or plaſtick only: 

And thus Fhave done with the Re- 
marks upon the Pamphler , called, 4s 
ESSAY touching the Gravitation of Flu- 
ids: The Brief of what-Thave here- 
in-and there delivered, are' asfollow- 
cth. SRP IIS 1. (3t, 

I. That there ſeems to' mea Jouble 
Reaſon of the Non-gravitationof Blu- 
ids upon Bodies within them of a nar- 
rower Baſe at leaſt, than the Baſe of 
the whole Moles of the Water incum- 
bent upon them; namely, | 
r. Mechanical, which is principally 
ſuſtinendo, the inferior parts of the 
Water ſuſtaining and bearing up the 
ſuperior, as analogical to the ſuftenta- 
tion of the ſuperior parts of Sands or 
other minute Bodies 'by the infe- 

rior. | 
P 4 2. Na- 
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2. Natural, premendo, which is the 
motion of the parts 'of Water it ſelf, 
23a fluid, though withal a heavy Bo- 
dy ; which being 4pm and ve- 
ry near horizontal, corrects the cen- 
tral gravitation. be 26) 

II. That: although the . Moles of 
Water, conſidered as one common 
Maſs or Afoles,: moves as a heavy Bo- 
dy, in a central termination, yet the 
Water and its parts conſidered 1n their 
fluid conſiſtency, have differing mo- 
tions, as. a fluid body, and with vari- 
ous terminations, v7z. central, lateral, 
and per deelive, which check and. re- 
tra& the preſſure of cach other , ſo that 
the entire preſſure of the parts of wa- 
ter is not, all-one way, becaule a fluid 
Body , though as: one entire Moles, it 
preſs with one ſingle central termina- 
tion a5; heavy body, yet the parts 
thereof in their common conſiſtency, 
have variqus motions or Conatrs ad me 
7 SON | 95h 
. TIL, That although the. various Ce: 
vatus 44 meta of the parts of water 
z# fluore, do corre the motions of wa- 
Ae ter, 
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ter, in relation to their terminations, 
as a fluid body, 'whereby Divers (Ur:- 
natores) are not prefſed to death, yer 


thefe -motions of its parts, as a fluid 


' | body, do not abate or alter the com- 


| mon motion of the whole Aaroles, when 
in one collection, in its central termi- 
nation, aSa heavy body. 

IV. That beſides theſe motions inci- 
dent to Water, as a heavy or a fluid 
body, there are or may be certain ac- 
cidental motions ab extrinſeco, which 
may give water a vertical aſcending 
motion of preſſure, by an .external 
force, as that motion which arifeth 
by circumpullion, where it meets 
with a lighter body below the Superfi- 
ctes, as 1n that of the Rundle of a ligh- 
ter body, as a Rundle of Wood, the 
riſing up of Water into a Tube full of 
Air, the inſtance of the value given in 
the enſuing Kemarks, all which, 
though they partly happen from the 
fluidity of water, yet they are effected 
from-an accidental-mterpofirion, and 
moſt ordinarily are conlequential up- 
on a deſcent of the Water firſt, all 

which 


| the Moon ar Canatus ad motuns of | the | 
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which motions of! parts of fluids ari- 
ſing either (4b ,extrap{oco,, or fro@.jts 
futdiay, yet are con itent with its in- 
trigſecal quality of a heavy body, ani 


entire Moles thereof in acentral termj- 
nation or. motion towards the Center, 
which I uſually expreſs by a central | 
motion or cermination. : 
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| Touching the REMARKS upon 


Difficiles Nugz. 
REMARK I. 


| JT Now come. to the Second Courſe 


of Remarks upon Difficiles Nuge, 


| and begin with the firlt. 


4 498 EN Guy * 


In this Remark the Learned Author 
hath fallen upon one of the ſubrilleſt 
Subjects 1n Philolophy , and ſuch as 


{ would "require more than a {mall 


Treatiſe to give a tolerable accompt 
touching 1t, namely, Rarefat#ion and 


| Condenſation. 


I have more largely given an ac- 


| countof my thoughts touching it, in 


| the beginfing of this Book, where- 


by it will appear whether the Princi- 


| ples Itakeup, are unproved, or whe- 
| ther they or the Remarkers Principles 


be , or can be proved by any Experi- 
ment 
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ment or Reaſon in Nature, or whe- 
ther his Principles or mine are ſuch as 
are repugnant to Reaſon, and abſurd, 
if we cloſely canvaſs them, and more 
conſiderately ſearch into them. 

It was not in that place here remar- 
ked upon , neceſſary to prove them, 
but to ſuppoſe them z the proof was 
therefore there omitted: I having 
therefore now in the beginning ſup- 
plied that defe&* in ſome meaſure. 


REMARK 
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—— — 


REMARK II. 


He Learned Remarker miſtakes 
the Scope of the Aflertion, it 
is true that the conjunction of ſolid 
heavy bodies contribute to their 
weight, and conſequently to the moti- 


| on of the whole ſolid body downward. 


| upon another, is {pſpended by t 


But the actual gravitation of _—_ 
ir 
continuity, the lower parts receiving, 


{ and ſuſtaining, and ſo de fa&o ſuſpen- 
! ding the actual gravitation of the up- 


| the lower parts, 


| per parts upon the lower ; fo that al- 


chough the ſuperior parts contribute 
tothe total weight, yet they do nos 
Coernely and aQually gravitate upon 


—  — 
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REMARK Il. 


| h | 
I| Muſt confeſs the ſubſtiturion ofn 

' Hylarchical Prixciple toperform , all 
the Phenomena of motions; 1n Natural 
Bodies ,' 152 campendious and calit 
way forthe an(wering of all difficul- 
ties : But he: that but-obterves the In: 
ſtance here endegyaured to-be confu- 
ted, will find (as in. many others, that 
I ſhall hereafter mentzon) they do nat 
ſtand in. need of ſuch a help, for it is 
meerly. Mechanical, from the varigqus 
Librations of ;the Water and Oyl, at 
various immerſions, by a kind of in- 
verted natural Ballance. between the 
Water and Oyl in theſe various poſi- 
tions, therefore I ſhall refer the truth 
of the Solution to the Readers trial, 
and what hath been before ſaid upon 
the former Kemarks.| 


REMARK 
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.KEMARK- TV. - 


' T-is cautiouſly faid, that'tin a 
k'\manner ) -I acknowledge what. is 
endeavoured :to.be proved in the firſt 
Rrmitrk:: For-in the Atmoſpheaxr the 
Air: is more-compounded than above 
ity 'and yet-all areconnexed together 
by.continuity; and ſo, in a manner, [ 
do-riot acknowledge it-allo, i 'Tonch- 
ing'the continuity -of- the Air" it is 
ſad by: the Author to be {efficiently 
diſproved, butit is only:ſaid fo: And 
I think the continuity of the Air 1s 
ſufficiently proved, and in it ſelf 
moſt evident, if no proof were of- 
fered of it. 


 . o 
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REMARK. V. 


He excluſion of innate Gravity, 
becauſe the parts compreſled 

will ſenſibly gravitate , but do not 
ſenſibly gravitate before compreſſion, 
ſeems to meas ſtrange a conſequence, 
as if a man ſhould ſay, a Feather 
hath no ſenſible gravitation , but a 
peck of Feathers put | together, have 
a ſenſible gravitation; therefore there 
1s no ſuch thing] as intrinſick gravity | 
1g the Feather, : 


REMARK | 


K 


| ſeparates their parts. 
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REMARK YL, 


A Ng 1 have before noted , thay 
_ Continuity conſiſts not in ghe 
facility, or difficulty of fpparation of 
parts , whigh-yet tall ſyph' ſeparation, 
3re in coptiauity, and when that ſe- 
paration is paſt, may grow together 
igto Continuity again, by thefirlt gog- 
tact of rhe ſeparated parts, as the Air 
and Water do upon removing of what 
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REMARK VII. 


N the 4** Chapter, pag. 64. of the 


Nuze, I have given an account 


| touching the various preſſure of ſolute 


and included water; namely, that in 


| a Siphox there deſcribed, the Water in 

the open Air poured into the longer 

Leg, being "24 inches, deprefled rhe 
Q, 


AAET » 
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Mercury 2 inches and +, and drove it 
out of the ſhort Leg; but the ſolute} 

water in an open Tube incumbent u 
on the ſhorter Leg, drove back only 
one inch, the longer Leg being em: 
pty: Now if the impelling down df 
2 anches and 4% of Mercury by the 24 
inches of Water in the longer Leg, be 
no-more than the preſſing down f 
one inch of Hercury, by the olute 
Water of 24 inches deep in the ſhorterf 
Leg , the Remarker is in the right, 
and I was in the wrong , but if theſe 
be differing -preſſures, and the preſ- 
ſing down of one inch of the MerPÞ 
cury by the ſolute Water leaning uporſ 
the ſhort Leg, be leſs than the preffing 
of two inches and £ by the. 24 inches} j 
of Water included in the longer Leg,ſf y 
then TI was not miſtaken; and a littleſf f, 
Arithmetick -will ſerve to dilcoff & 
ver It. F 
The Remark gives this Anſwer toff 11 
this part of the Experiment, That 6 
more was impelled up by the ſoluteff © 
Water, becaule the ſhorter Leg was} e 
wider, and ſo required more Mercy x 
in 
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| in the other Leg to counterpoiſe 
It, | 211 


But to give the Remark ſatisfaction 
| herein, I have made a moſt exa (cru« 
tiny into this part of the Expe- 
riment; and'to the Objection T give 
theſe Anſwers, '' 10 490. Pf} 
1, The Cavity of the Siphon: in the 
ſhorter Leg 'was. 4- parts of an inch, 
or = of half an inch, the breadth of 
«&Þ the Cavity of the longer -Leg was 
not the 40th part of an inch leis than 
the ſhorter; which is ſo ſmall a'diſpro- 
:-E portion that it. could ſcarce be ſen(ible, 
TE and. this upon an exact admeaſure- 
ment : And again, when the Mercsry 
in the ſhorter tube was depreſſed an 
inch by the ſolute Water incumberſt 
gf upon it, there was not any vilible dit- 
leff ference between the extent of the Mer- 
0B cary driven up 1n the longer, and de» 
efled in the ſhorter Leg,. both being 
top indiſtinguiſhably the ſame, vzz.an inch 
at CN in the thorter, and aninch 
te only rifing in the longer Leg, which 
a5} evidenceth - the impercepribleneſs of 
7 | the difference. | 
Q 3 s = 


: 
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2, If it gave an advantage of rai- | 


ſing of the Mercury, it muſt be to 
the ſhorter Leg, becauſe it had a grea- 


ter Moles of ' Mercury in it;. and of Wa- 


ter upon it. 


3. But the truth is, the preſſure cf 


Water or Mercury in an inverted Si- 

ox; is equal, though the amplitude 
w_ek Legs differ; tor Fluids in that 
Inſtance, prels ſecundum altitndinem or 


longitudinem ,. not ſecundum amplitudi-} 


zem. A Siphon inverted, having one 
Leg of 6 inches diameter, and: the 
other. bur of an inch diameter , filled 


with Water or Mercary, will haveſ 


their Sperfictes of equal heights, not- 
withſtanding the diſproportion of their 
litude. | 

This part of the Experiment there- 
fore ſtands unſhaken by the Remark, 
and therefore turely the Experiment it 
felf, nor. the Collection thereupon 
made by the Remark, gives little coun- 
tenance to the magnified demonſtrs- 


tion mentioned in the Rexark,but con- 


cludes effectually againſt it. 
Indeed as to the ſecond Inſtance or 
Trial, 
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Trial , which I call the double Trial, 


pag. 66. it hath reaſonably given a juſt 
cauſe of exception , yet not i without 


"© ſome Miſtake in the Remark; becaule 
* it was tried when two inches and more 


of ' the Mercary was firft driven out of 
the Siphor, by the Water poured into 
the longer Leg, and theretoure I lay no 
weight upon 1t ; yet even there, there 


| is adiſparity in the preſſure of the fo- 


lute and encloſed water, there. being 
2 greater height of water preſſing up- 
on the Mercary in the ſhorter Leg than 


| in the longer : But becaule this.lecond 
| trial is leſs evident, I lay it alide, 


yet howloever this doth not impeach 
the former trial , nor the Concluſion 
which T lay upon it, viz. that the force 
of the ſame Column of water contra- 
Red in the longer Leg of the 'S-phon, 
and having no other Baſe but the Aecr- 
cury it (elf, is of greater forcethan the 
like Column of ſolute. Water in the 
open Veſſel impending upon the ſhor- 


| ter Leg, eſpecially fince in the one 


caſe and the other, the open Air gives 
the moſt fair trial to the energy of both: 
Q 3 and 
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and therefore the diſparity of the pref- 
ſure of encloſed and ſolute water, 
which the Remarker is pleaſantly di- 
ſpoſed to call the Maſonry cf the 
water , 1s_ not hereby 1mpeach- 
ed, nor the notable demonſtra-f 
tion 'in; the Enchiridion Metaphyſicum, | 
by the Rundle of wood any way re-f 
lieved. '| 
. And for evidence of the truth of thef 
preſlure of water ſecundum altitudinem, 
and not ſecundum amplitudinem, and al-l 
ſo the diſparity of prefſure of ſolute} 
water, and water under a conſtriQionÞ 
to a narrow Baſis, I have obſerved that 
if a Tube of half an inch diameter ,| 
and 4 foot high, with a Lumen of iþ 
quarter of an inch diameter in the fide 
near the Baſe, be filled with water, 
the parabolical Line that the water 
will make out of that Veſſel in its fir 
exlilition, will be as long, yea, an 
ſomewhat longer than the like parabc 
lical Line made 1n the firſt exfilition, 
by the like Lumen out of a Veſlel of i 
inches diameter, and the fame height, 
which muſt needs proceed from the 
greate 
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* | greater preſſure by that Column of 
water that hath an equal height, but 
2a Baſe of more equality to the Lumen, 
e | according to the ſibjoined Figure. 
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REMARK VII, IX. 


Rundle of wood is neither from 
the Spirit of Nature, hor from an Hy- | 
larchical Principle , but from the plain 
common known Rules of Hydretaticks, | 
whereby neceſlarily a fluid Body drives | 
up 2 ſolid Body hghrer than it ſelf, to Þ 
the Swperficies, if 1t can by any means þ 
in the leaft proportion, infinuate in} 
{elf between tbe Rundle and the Baſe Þ 
of the Veſlel, and this is done by cir- 
cumpulſion. 

But as touching Srevinu his Expe- 
riment of the Rundle covering a per- 
tuſe or hole in the Baſis of the Veſlel, 
I muſt needs ſay , Stevinws delivers it | 
in his Obſervations upon the 107, Pre- 
poſition of his Hydroſtatiques, from Þ 
whence I tranſcribe it, pag. 94. of the F 


T7 true reaſon of the riſing of the | 


Nuze. |. 
fu ſaid enough touching this 
Bufineſs before upon: Kemark 19, 20, 

| upon 
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| upon the Eſſay, I ſhall therefore ſhort- 


ly colle@ {pmewhat of what is there 


| more fully delivered, i 


If the Rundle of Wood be ſpecifi- 


cally lighter than a portion of water 
| equal to its Advles, and the Rundle be 


preſled down as contiguous as may be 


| to the plain Baſis of the Veſſel, yet it 
| will riſe, for by reaſon of the poroſi- 
| ties and chamfers of the wood, all the 
| induſtry imaginable will not preſs ir 
| ſacloſe, but there will be ſore znter- 
| ftitiz between the Rundle and the Ba- 
| fis or bottom of the Velſlel into which 
{ the Water will creep, and {o under- 
| mine and drive up the Rundle ro the 
| Swperficies of the Water, by an alcen- 


ding preſſure of the Water , which 
aſcending preſſure is nevertheleſs 
wrought and effected firſt by a deſcent 


| of the water round the ſides of the 
- | Rundle, and fo bya kindof Ballance, 
| overweighing the Rundle of wood, 
| and thereupon neceſlarily weighing 


it up. 
- 2. If the Rundle be cloſely fixed 
to the bottom by a viſcous, or gluti- 
nous, 
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nous, or thick Oylie matter, that the 
water cannot get under it, the Run- | 
dle will not riſe, upon this double ac- 
count. ; 
I, Becauſethat —_— Oyl by the | 
mutual adheſion to the Rundle and | 
Baſe, renders the Rundle conſequen- F 
tially, andeffetively, and extriniecal- | 
ly heavier by its adheſion, than the | 
like Moles of Water, whereby the Wa- | 
ter cannot raile it. 
But, 2. and principally, Becauſe the | 
interpoſed viſcous Oyl doth obſtrua 
the migration or infinuation of the | 
Water between the Rundle and Baſis | 
or bottom of the Veſlel, and fo it can- | 
not get under it to drive it up, but 
ſtands now as one common fixed Baſe 
of the Veſlel united to the true Baſle | 
thereof, | 
3. Ifsthere be a hole in the bottom | 
of the Vellel , ſuppoſe of two inches | 
diameter, and the Rundle of light | 
wood be 4 inches diameter, and fo 
overlap the Orifice, the Rundle will | 
not riſe, becauſe the Water, notwith- | 
ſtanding all the care imaginable, will 
creep | 
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| Creep under the ſides of the Ruadle , 


and diſcharge it ſelf gradually through 


| the hole, for the water having never 
| folittle paſſage through the pertule or 
hole, though not commen(urate to the 
| goth. part of its amplitude, will con- 
| tend andprels that way, and ſogravi- 
- tate upon the Rundle that lies 1n its 


way, by its Conatus ad moturs to that 
Orifice, where it finds never (o little 
vent that it may diſcharge it ſelf; for 


| the water preſſing upon and through 
| the Orifice, doth neceſfarily preſs up- 
| on theinterpofed-Rundle. 


4. And if the Rundle of wood could 


| be kept ſo cloſe to the bottom, either 
| byitsown -— wry {mogrthneſs(which 


is hardly paſſhble) or by any viſcous 
Oyl, or by any fixation tothe bottom 
or Baſe of the Veſſel, now it ſtands as 
one common Baſle to the water, as 
the reſt of the bottom of the Veſlel 
doth, and is of no ule to explicate the 
Phenomenon, for it 1s all one as if it 
were one continued ſolid Baſe to the 
Veſſel, unmoved and unmoveable by 
the water. 

And 
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And this upon morethan one trial } 
T find true; and when duly weighed, 
it makes nothing in favour of the 
Remarkers Hypotheſis, or.to the. difad- 
vantageof my Suppoſition in the Eſ- 
ſey, though I confels it doth more di- 
ſtin&ly and clearly explicate the Pha- 
WOEROR, 


REMARK X. 


= adequate Reaſon is truly gi- 
ven by me, if the Glaſs were 
exceſſively ſtrong, or if it were filled 
with water, it would not break, be- 
cauſe the internal water bears as 
ſtrongly againſt the external prefſure 
of the external water , as that can 
downward againſt it. 

As weſcein making new Cuts and 
Rivers; if there be a River with a 
ſmall or weak bank on its South fide, 
and another Cut of Water be made on 
the South ſide of that ſlender Bank, 


the water in the River will not break 
the 
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the Bank ; for the adjacent Cut filled 
with water, ftrengrhens the Bank by 
its renitence; but if the Cutt be emp- 
ty of water”, the Bank' of the River 
will break, becaule the conterminous 
Air is nor' of ſtrength enough»co bal- 
lance it. The ſides of theGla(s-Bot- 
tles' of themſelves being tooweak to 
prote&tthem, and the included Air ca- 
pable of compreſſion- by the heavier 
Element of water, it wants ftrength 
toprotett ir, and fo breaks. 

But as forthe! Air being-ont of its 
place' when "Under: water, Tthave ob- 
ſerved enough before of *the wanity of 
that Reaſon,” and the enſuins: Zexvarks 
will give me occafion to re-ifforee it. 


REMARK 
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REMARK MAL. 


F rhe Remarker had been pleaſed to 
1 take notice of what is ſo often men- 
tioned in both -the Tra&ts upon which 
he remarks, and is of infallible truth, 
that the -preflure of water in this In- 
ſtance. and divers others, is never ſe- 
cundum amplitudinem, but ſecundum al- 
titudinem.: Much of this Remark might 
have been! ſpared, and. the cenſure -of 
abſurdity would have been reſerved - to 
better purpoſe ; for the water in the 
Pipe of one quarterof an inch diame- 
ter, muſt be counterpoiſed with a Cy- 
linder of external water , of equal 
height and length to that in the Tube, 
Andif the height be leſs, though the 
amplitude of the Water be more, it 
will not counterpoile it in this motion, 
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REMARK XII, XII 


D———— 


! 


T Come to the Inſtance which I call 
" the Yalve, he calls the Obraracu- 
lum. - | | 
I have given my reaſon of that Phe- 
momenon, why the Obturaculum will not 
ſubſide'in ſuch an immerſion'iinto wa- 
ter," this is the Subject of Cap. 6. Nu- 
garum, fag. 102, &c. and in the Ob- 
ſervation upon the Remark ; which is 
this in effect. 
' When the whole Tube with its 
Valve cloſed , is counterpoiſed with a 
rtion of water of greater, or at 
eaſt, equal weight to the whole 1n- 
ſtrument, and of equal Bulk to ſo much 
thereof as is immerſed in the water, 
the whole ' Engin muſt neceffarily 
(wim ; for it isin £quilibrio with, or 
ated by ſo much water, 
which it ditplaceth by us immerſion. 
And ir 1s in effe&t no orher, than if 
a Cylindrical Body, ſuppole a Cane, 
| were 
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were of two inches diameter, and of 
two foot long, the bottom filled about 
an inch with Lead, and then 11 inches 
with Water. and. the reſt with Air, 
and ſuppoſe the whole Cane were 
lighter than the like Bulk of Water, 
ſo that a Moles of water countervall- 
ing 12 inches of this Cylinder, would 
counterpoile it, it is abloJutely neceſ- 
ſary that this Cylinder muſt ſwim 
perpendiculary and exe in the water 
at an immerſion of twelve inches, for 
the water bearing. againſt its Baſis, 
muſt neceſſarily ſuſtain it at that 
height. 

And perfe&ly the ſame reaſon 1s 
that which keeps up the Obturaculum, 
by preſſing againſt it at the bottom, 
which now 1s as it were ane com- 
mon piece -of the whole Latin Cy- 
linder or Valve; Aad this equilibrium 
1s the true Cauſe of its ſuſtenta- 
tion. | 

But the Remarker hath given us 
another kind of Solution ; which if I 
underſtand aright, is to this purpoſe, 
that in this Inſtance the Air is out of 

Its 
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its place being in the Latin Cube be- 
low the Superficies of the Water, and 
that the Spirit of Nature, or the Priz- 
cipium Hylarchicum , to reſcue it from 
this incoavenience, draws up the Air, 
and drives down the contiguous wa- 
ter, and therewith draws and drives 
up the Obturaculum, which by the 
Abituriehcy ( as it is called ) of the 
Air, is ſuſtained: And as a ſtrong 
proof hereof, it is ſaid both in the Re- 
mark, and 1a the Enchiridion Metaphy- 
ficum, that if the Tube be ſtopped near 
the Sucker or Obtaraculum, it will-by 
no means be ſuſtained, becauſe now 
the Obturaculum 1s not concerned in 
the abiturience of the Air thus ſe- 
parated from it by the interpoſed ob- 
ſtruction, 

This I call an obſcure Solution , 
and had I then ſearched into it, as I 
have done fince, I ſhould have ſtiled 
it a miſtaken Solution, for lo it is. 

1. Ido not underitand how the Air 
is out of its place, when it fills the 
Tube below the Superficies of the Was 
ter, any more than if the Veſlel were 

R placed 
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placed upona Steeple, the Air on ei- 
ther {ide reaching below the fund of 
the Veſlel, it may be 4o yards, were 
out of his place, becauſe the Bucket 
of Water ſtands above it. 

2. Neither do I underſtand how the 
Spirit of Nature is concerned to fetch 
up the Air out of the Tube, or to 
bring the water into the Tube, but 
It is performed by a plain ftatical ne- 
ceffity , and the relative preſſure of 
the Water upon the Baſis of the Tube, 
being lighter than the like CMoles of 
Water. | 

3. Be it in his place, or out of his 
place; if the inſtance given by the 
Remarker of the falling off of the Valve 
or Obturaculun, when another Obtura- 
cu#lum 1s1nterpoſed , were as true as it 
is confidently affirmed , there might 
have ſome relief thereby been given 
to the Solution , which I called ob- 
{cure: But moſt plainly it 1s not true, 
and by frequent trials I have found 
that notwithſtanding that interpoſed 
{topping alittle above the Sucker, or 
Obiuraculnm, the Obturaculums will con- 

rinue 
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tinue ſuſpended as well as if there 
wereno ſuch interpoſed ſtoppage. I 
took a Latin Tube of two foot five 
inches long, and one inch and aquar- 
ter diameter, with its Yalve and Obtu- 
raculum cloſely fitted cach to other, but 
ſo as with its own weight the Obtura- 
calym would ſubſide in the open Air, 
the weight of the whole Engin weigh- 
ed 12 ounces and a half and g* weight. 

I (topped the Tube withia leſs than 
an inch above the Obturaculum with 
Cork, ſoevery way encompalled with 
a ſtrong Cemeat, that all poſſible in- 
tercourle between the ſuperior Air and 
the lower brazen Obturaculum was en- 
tirely ſtopped. 

The / a/ve or Obturacu/um being put 
up, and the Tube immeried into a full 
Veſſel of Water, ſublided ro 18 inches 
depth, and thereby drave over a por- 
tion of Water equal in weight to the 
weiglit of the Engin, and equal in 
Bulk or Moles to the 18 1aches of the 
Engin immerſed in the Water, and 
all this while the Obtaraculum ſtuck 
faſt ; I therefore gently. raiſed the En- 
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gin till it came withins5 or 6 inches 
of the Smuperficzes of the Water , and 
yet it continued ſuſtained till it was 
raiſed toſuch a height as the weight 
. of the Obtwraculum counterpoiled a 
Column of Water commenſurate in 
weightunto it, aud fo long the Obts- 
raculum continued ſuſpended ; but 
when the Tube was lifted higher, o 
that the «qzipendium between the Ob- 
turaculum and the like Aoles of Water 
was loſt, then the Obturaculum fell 
down, as in the inſtance of the Yalve, 
that had no ſuch interpoſed obſtru- 
&ion. 

This was the event of this Experi- 
ment often made, and will doubtleſs 
fall out upon any other mans Trial, it 
1t be carefully and ſoberly put in 
ure, 

Only this muft be remembred , if 
the Obturaculum be not very true and 
exa@, but that the water comes 1n 
conſiderably between the Obturaculum 
and the Yalve, the Obturaculum will 


fall off after a little while at leaſt, as] 


well inthis, as in the unſtopped Tube 
elcribed 
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deſcribed in the Fifth Chapter of the 
Nuge, partly by realon of the laxneſs 
of its adheſion , and partly by reaſon 
of the additional weight of water get- 
ting in- above the lower Obturacy- 


And yet it muſt be remembred allo, 
that though there be the greatelt care 
imaginable uſed, if the 0#taraculum: be 
ſo lax as to fall from the Yatve in the 
open Air, though it beſo cloſe as to 
ſtick together in the Water, the Wa- 
ter will creep between the Fullures 
of the Obturaculum and the Yalve, with 
a force, if it have any room to re- 
ceiveit. And whether even that ve- 
ry preſſure of the water upwards 
through that Fiſſure, may for a while 
contribute to | the bearing up of 
the Valve ( as in the inſtance of 
the Rundles of Wood covering the 
Orifice in the Baſe, it contributes to 
the keeging down of the Rundle) 
may be $fierable. But howlſoever, 
if 1t receive too much water, it preſ- 
kth the Obtnraculum the more down- 

R 3 ward, 
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ward, and thereby in time weakens 
the adheſion thereof. 

And now what part hath this Spi- 
- ritus Nature to att in this caſe 2 

I ſhall therefore conclude this Re- 
mark upon which fo great a ſtrels is 
laid to prove the Hylarchical Principle, 
and the manner of its ſuftaining the 
Obturaculum, by evocating the Air, and 
its ready obſequious abiturieacy, to 
be not fo much an obſcure, as a mi- 
ftaken Solution, and bottomed upon 
a miſtaken Experiment. | 


REMARK 
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REMARK XIV. 


N this Remark, the Author 1s plea» 
ſant with his Hylarchical Principle, 
attributing to it a pretty kind of Intel- - 
ligence , only where he tayes, that it 
is the Pulp, not the Skin of the Finger 
that feels the monition of the Hylar- 
chical Principle , it is certainly both ; 
for the Pulp cannot be attracted, un- 
= the intervening Skin be attrag 
ed. 


The 15h. Remark will come to be 
conſidered hereafter, 


R4 REMARK 
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REMARK XVI. 


| Oran is taken becauſe I ſay,re- 
gularly bodily effe&s are wrought 
by conract of ſome ative body upon 
the Patient: The Remarker might, if 
he had pleaſed. have taken notice that 
I often ſay , In bodily motions ſome 
things a&t from an inward active prin- 
_ inherent in them, as the deſcent 
of heavy Bodies. Other things there 
are that are moved by an external or fo- 
reign active principle, or at leaſt, 
ſome other body put into motion , as 
in a Clock, thedeſcent of the weight 
of Lead is ab intrinſeco principio, and 
not by any contact, but the turning 
about of the Wheels of the Clock, is 
by the connexion of the Line to the 
weight, and its circumvolution about 
the wheel per contatFum. To the for- 
Mer I never apply this Axiom, as he 
calls it, as he himſelf after in his 37* 

Remark, 
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Remark fairly confeſſeth. This ative 
intrinſick principle I call the Law of 
Nature alligated to heavy bodies, and 
if he had called it an Hylarchical Prin- 
ciple, Iſhould not have contended with 
him about the word: Bur in theſe 
motions ab extrinſeco, Idare think at 
leaſt, he will not deny it to be regular- 
ly true. 


REMARK XVII, XV 111, 
X1X, X® 


Here 1s no great matter in theſe, 
but only pong” bo poroſity 
of Glaſs, and the difficulty of the 
tranſition of the Materia Subtilis 
through it, by the renitence of the 
Air ; upon which little more need to 
be ſaid than what occurs before, 
Only where the Rezzarker ſubjoynes 
that upon the gentle gradual incli- 
ning of the Tube of «Mercury, yet 
when it comes to an ere& poſture the 
Mercury (ubfides to 29 inches, is an 
_ Argument 
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Argument that there are no ſuch effiu- 
via from the Mercary, to ſupply the 
derelicted ſpace in the top of the Tube. 
This, though often repeated by him 
in the ſubſequent Remarks , ſeems to 
be no Objetion , for whether the ſub- 
ſiding be more gradual, or more ſud- 
den, the comprefſion of the Mercurial 
parts, and traction upon them, are 
equal when it attains its perpendicular 
preſſure; as to uſe my old compariſon, 
if a man ſtrain a Lute-ſtring from a 
lower toa higher Note, ſuppoſe from 
an Eighth to a Third, if he do itra- 
pidly, he ſhall indeed endanger the 
Lute-ſtring , but whether it be wound 
up ſwifter or ſlower, the tenſion of 
the Lute-ſtring is the fame at at 
equal height, in both motions of the 
Pin : Indeed while the inclination con- 
tinues;' the preffure and gravitation of 
the Adercury upon it felt” , Islels, and 
conſequently the tenſion weaker, and 
therefore the porttons of Efiuvis ſent 
or drawn out 1n that poſture, are leſs 
but when 1t comes to an erect perpen- 


dicular- poſture, the preſſure and gra- 
| vitation, 
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vitation, and traction and tenſion is e- 
_ whether that poſture be atrained 
uddenly or more leiſurely. 

As to the length of the Tube, or 
its capacity in the top to receive more 
Mercury, as IT have made the Objection s 
ſo the Anſwer that I give, that the 
more Mercury deſcends, the more effliu- - 
via are emitted, ſeems to me a ſuffici- 
ent Anſwer, whether the Tube be lei- 
ſurely or ſuddenly brought to a verti- 
cal poſture, 


REMARK 
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REMARK XXI, XXII, XXII 
XXIV, XXV,XXVIXXVII 


Here is in theſe Remarks no dif- 

ference between us, for it ſeems 
I write herein according to his Senſe , 
only in the Solution by me given by 
Tenſion, and Rarefa&tion, and Attra- 
&ion thereby wrought , It agrees not 
to his Judgment, as contradicting 
the inſtance of the ſuſtaining of the 
Embolus of the Air-pump, upon which 
the Enchiridien layes great ſtreſs to 
prove an Hylarchical Principle , there- 
tore molt of the enſuing *Remarks are 
levelled againſt that Solution. 


REMARK 
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REMARK XXVIIL XXIX, 
XXX, XXX. 


T Ouching the various poſition of 
the Mercury upon the top and 
bottom of a Hill, I need not ſay 
more than what 1s faid in. my 14" 
Chapter of the Nuge, and therefore 
I ſpare repetition, Touching the rea- 
ſon aſſigned by the Remark of the {wel- 
ling of a Bladder, and the raiſing of 
Bubbles out of Water and Spirit of 
Wine in the Air-pump, by me attri- 
buted to Tenſion and Attraction , 
thereby wrought , but by the Remar- 
ker to a tumultuary agitation of the 
parts of Water, &c. As heis little ſa- 
tified with my explication, ſo I am 
as little ſatisfied with his, both indeed 
produce an agitation of the Water in 
the Glaſs ; but that which I aſſign, 
is regular, orderly and ſutable to the 


effect produced ; but the tumultuary 
agitation 
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agitation of the Remarker, is confuſed, 
irregular , and unprodudtive of ſuch 
regular motion; and beſides, is un- 
evident, and contradidted by Phenome- 
za of like nature; as we ſhall fee 
plainly in the AMagdeburgh Hemi- 
ſpheres. 

The Ludicrous Inſtance, as I call 
it, of the Attraction of Tobacco 
through Water, is properly brought 
in by me in this place, to ſhew that 
in many Inſtances, Attraction may 
be made through Water, which was 
ſeaſonable in that place, and proper 
enough; p 


# 
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REMARK XXXII, XXXIII. 


N thele two Remarks the Remarker 

endeavours to ſhew, 

I. The Groundleſsneſs of the Soly- 
tion offered by me to the Torricellian 
Phenomena, And, 2. Its Repug- 
nancy. 

The former he ſaith he hath ſhewn 
in Remark 32, Bur all that is done to 
ſhew it, is to ſubſtitute certain inevi- 
dent, and I think, miſtaken Suppoſi- 
tions: As, 

1. The perviouſneſs of Glals to the 
ſubtiler acrial particles, this indecd 
he hath often (aid, but no where pro- 
ved; and if it were admitted, would 
not only perfe&tly de{troy the appa- 
rent Phenomena in that Inftrumeat, but 
would utterly confound his Aniwer 
to the reſiliency of the 2ercary upon 
a ſudden lifting up and leparation of 
the Tube from the reſtagnant Xerca- 
7y : For what need fuch a violent 

reſilition 


256 Obſervationg touching 


reſilition where the top of the Tube 
admits the ſubtiler aerial particles to 
pervade the Glaſs ? 

2. The gentle inclining of the 
Tube to prevent the tumultuary agi- 
tation of the Mercury, But what 1 
have ſhewn in my Obſervation upon 
Remark 17, &c. I think ſufficiently 
diſcovers the impotence of this Ob- 
jeion. 

3. The gravitation upward by a 
Circle of motion, is utterly unapt to 
ſalve the reſilition ; for that circulation 
can be but a ſlow, gentle motion, and 
cannot poſſibly have ſo rapid a motion 
by the imaginary ſtraightneſs of the 
Channel, as we may ſuppole in the 
Streights in the Sea ; upon which the 
Ocean preſſeth, but this neither can 
nor need receive a greater portion of 
ſubtil Air to relieve it than poſſibly 
2 inches in height, and the 8** part 
of an inch in Diameter , where the 
amplitude of the Tube is no grea- 
ter, 

As to the Second, namely, the re- 
pugnancy whichis aſſigned. 
,T, In 
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x. In that Idenya Yaww, which 
he ſaith cannot be by another way pre- 
yented , but by the tranſition of the 
ſubtil particles of Air through the 
Glaſs ; but ſuch a courſe of argumen- 
tation ſeems to be of kin to that which 
is called Peritio Principii, heknows I 
aſhigna another cauſe, though he di- 
ſpute the truth of it. Then he pro- 
ceeds to the leiſurely inclining of the 
Tube ; which I contels is often repeat- 
ed, but I think need notbe more than 
once anſwered, which Ithink is done 
in my Obſervations upon Remark 
I7, &c | | 
Then he proceeds to the Argument 
touching Rarefattion , and the incon- 
venience of the penetration of dimen- 
ſions, and ſo endeavours to prove re- 
pugnancies in what 1s ſaid by a Problems 
that deſerves more diſcuſſion than the 
Argument in hand, as hath been ſhew- 
ed in the beginning of. this Book, 
wherein I have neverthelels expreſſed 
my thoughts touching it, 
IT cannot tell what the Remarker 
imagines or concelves againſt the co- 
> heſion 
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heſion of grofler Bodies by the tenſion 
of lighter bodies, but I can tell what 
is evident to my ſenſe, and ſo may any 
that will give his Senſes leave freely 


' to determin, without ſtifling them by 


Notions, namely, that there 1s as plain 
a cohefion in the Magdeburgh Hemi- 
ſpheres; yea, and in the Torrice/lian 
Engin, as there is between things faſt- 
a each to other by a ſtring : And 
therefore I cannot fo over-readily 
change the conviction of my Senſes, 
for a Notion or Conception afferted 
and magnified, but not proved. 

But to infer that becauſe Water, 
which is above 900 times craſler than 
Air, is not compreſſible to a ſenſible 
ſmaller room by a-great weight, there- 
fore a portton of ſubtil Matter cannot 


| be extracted out of it or Mercury, with 


ſo (mall a weight as the Mercurial 
Cylinder, or that the efiuvia of Water 
or Mercury, which are as ſubtil as 
Air, cannot be expanded by a lels 
n_ than Water comprelled intq a 
ſealtble narrower room , ſeem hard il- 
lations, and very inconſequential ; for 

we 
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we ſee the heat of a mans hand will 
expand Air in Weather-Glafles to 
near a double extenſion. | 


PR ds —_ ' 


REMARK XXXIV. 


Do prove the attraction of tenſed 

Bodies by the plain evidence of 
Senfe, and I affign the pretervation 
of the continuity of the Univerle, as 
the end thereof, and the ſupream efhi- 
cient caule thereof to be, the moſt wiſe 
and powerful Creator of all things, 


and the immediate effective caule, that 


inſtituted Law that he hath placed ia 
things natural z the immediate inſtru- 
mental cauſe in many motions that are 
not primitive in their Subjeds, to be 
from the ſingular di{poſition of the part 
of the Univerle, & their admirable me- 
chanical adaptation each to other. And 
as to the vicarious Spirit of Nature, 
2S 4 diſtin@. incorporeal ſubliſtence, 
when the Author hath given us better 
proofs thereof than the ſulpending of 

S 3 Mercury 
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Mercury in the Torriceliian Experiment, 
the driving up a Rundle of light wood 
by the Water, and potentia aftraitiva 
of the Embolus of the dir-Pump, and 
ſuch like petty Inſtances , together 
with his bare Notion touching it : It 
may poſlibly obtain a better entertain- 
ment than yet I find it doth, at leaſt 
with me. 


REMARK XXXV. 


His Inſtance in the Bladder and 
Cupping-Glaſſes, is paſſed over 

in this Remark very lightly, and it was 
neceſſary ſo to be dealt with, becauſe 
too troubleſome to be explicated other- 
wiſe than by Tenſion and Attraction, 


and it would require an admirable pro- |. 


ceſs in the Hylarchical Prixciple, to ef. 
fe this, and ſome proof beſides ſingle 
Notions aud Conceptions of ſuch ex- 
plication by ſucha prineiple, 


REMARK 
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REMARK XXXVI. 


He Inſtance here given, hath put 
the Remarker to a great deal of 
pains to find a ſolution for it and the 
conſequences of it (for the Hypotheſis 
of Attraction 1s confidently (aid to be 
fully confuted , though it be only fo 
faid, but not ſo done, ) But yet the Hy- 
larchical Principle 1s at length furniſhed 
with an Hy/effatical Libration and Hy- 
loſtatical power of union of the ſeveral 
parts of Water, Airand Glaſs: And 
at this rate I confels there will never 
want 2 ready ſolution to any difficul- 
ty ; forit is but afferting that the Spi- 
rit of Nature is furniſhed with that ef- 


 fectual uy and the knor 1s untied 


or cut,though there be not a Syllable of 
proof offered for it; but itis only grat- 
fed on to the Hypotheſis of the Spirit of 
Nature by the wit of the Afertor, to 
accommodate the Hypotheſis. 

S 3 REMARK 
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REMARK XXXVII. 


Refer my ſelf to' whar is ſaid be- 

fore in the firſt Chapter of this 
Book, and upon the ſame Remark, there 
need notbe ſaid more. 

The Laws of Nature were the Laws 
of God imprinted upon the nature of 
| Phyſical Beings by his Almighty Far 
and though as to particular Beings, he 
hath (ubftituted particular active prin- 
ciples, ufually called Eſſential and Vi- 
tal Forms; yet as. to the Univerſe it 
ſelf, it ſeems to be too great an Empire 
to be put into the vicariat hands af that 
which is here called the Spirit of Na- 
ture. - The great God that gave the 
Lawsof Nature, is ſuificient without 
ijuch a Subſtitute, and is only ſufficient 
for rhe regiment of {o great an Empire; 
and this may ſerve allo to Remark 38. 
We are not diſputing whether ſuch a 
Spirit of Nature be poſlible to be, but 
whether dc fai7o it be or not, or that 

It 
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it is neceſlary that it ſhould be, atleaft 
as to thoſe motions which have ſoevi- 
dent explication from other princi- 
ples, | 


REM AR K XXXIX. 


Erein we differ not as to the re- 
jetting of the 'great Elaſticity of 
the Air, 


REMARK AL. 


I Confe(s when I read the beginning * 
of this Remark , I hoped to meer 
with ſuch a Solution to the Inſtance 
remarked upon, as would be cloſe and 
clear, becauſe this Inftance bears {o 
hard againſt moſtof what the Remarker 
hath before affirmed , but I was de- 
ccaved herein. | 
Ia this Inſtance of the 2ugdeburg 
Sy 4 Hemt- 
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Hemiſpheres, theſe things are moſt eyi- 
dent to any mans Senſe. 

1. That the included Air is certain- 
ly expanded and rarefied by the heat, 
beyond its natural ſize. 

2. That while they are ſo hot, and 
the Air ſo expanded and lax, they do 
not at all cohere. | 

3. That as they grow cold, they 
do molt evidently cohere ; fo that the 
will not be divulſed without a conl1- 
derable ſtrength. | 

4. That moſt neceſſarily as the in- 
cluded Air grows cold, and the heat 
which was the cauſe of its expanfion 
decayes, ſo the Air muſt needs endea- 
your its reſtitution to its natural di- 
menſion, by contraQting it ſelf inward 
toits natural ſize. | | | 

5. Andyetif it have ſuch a degree 
of heat, as again gives a more lax 
ſtate tothe included Air, the coheſion 
will ceaſe, and the Hemiſpheres fall 
aſunder. |; | 

6. And as the Remarkey confeſleth , 
and the moſt clear evidence of Senſe 
evinceth, thoſe Phenomena are not 

wrought, 
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wrought , nor indeed poſſible to be 
wrought, either by the weight, preſ- 
ſure orelaſticity of the external Air. as 
the Elaterifts would have it. | 
The Conſequence of all which is, 


that certainly as far as Senſe can lead 


us, the Air is rarefied by the Heat , and 
as the Heat decayes, the Air endea- 
vours its own contraction, and there 
neceſlarily follows, even to our Senſe, 
an attraction upon the ſides of the He- 
miſpheres, whereby they cohere, and 
that coheſion will continue trill relax- 
ed by another acceſſion of Heat, or ad- 
miſhon of more Air. 
— Butnow what doth the Remark pro- 
pound in this Inſtance 2 Marry, an Hy- 
Loſtatical Spirit , which, pro re nata, 
works thele various Phenomena, which 
is only a conjecture, and hath no evi- 
dence to prove it beſides Notion or I- 
magination ; but the method of the 
effecting it by this Hyloatical Spirit, 
is more admirable, though it is plea- 
fantly offered, that thereby all goes off 
glibly. And it is to this effect, as I 
take it. | 

The 
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The Hyleſtatical Spirit finding the ſub- 
tilty of Matter impriſoned in an undue 
place between the Hemiſpheres, preſently 
makes up an caſional Gravitation or || - 
Elaſftitity in the ambient Air to ſqueeze 
out the included ſubtil Matter, and give 
it liberty , and thereby preſſeth the He- 
miſpheres together, And ſo inthis glib 
Hypotheſis the Remark doth two things. 
VIZL, | 
I. Itcreates a weight or elaſticit 
1n the ambient Air pro re nata, core 
as it i51n.effe& contrary toall that he 
hath before delivered againſt the | 
weight or elaſticity of the Air, ſo it | 
hath this diſadvantage, as 1s propoſed 
by the Remark, that it is infinitely more 
incredible than the common Suppolt- 
tion of the Elateriſts, and indeed little 
leſs than miraculous, 

And 2. It is a Conatws of this Hylo- 
ſtatical Spirit to no purpoſe at all, and 
meerly fruſtraneous, unleſs by ſuch an 
admirable condenſation of the ambient 
Air it could break the brazen Ribs 
whereas indeed it makes the Priſon the 


ſtronger. I muſt confeſs, this Fetch 
goes 


p_— mw, 
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goes not down fo eafily with me, 'norT 
believe with many more. 


 —_—_— 


REMARK XLI. 


Come to the Remarks upon the Phe- 

nomens of the Glaſs-Pump, where- 
in Tattribute the raiſing of 'the Water 
in the Glaſs to the traction made by the 
tenſed Air inthe Shank of the Pump, 
and the dilatation of the Airin the top 
of the Glaſs, by the extraction of the 
Water. And the reaſon why after ite- 
rated evacuations of the Water by that 
ſucton or traction, no more will riſe, 
to be, becaule the Air in the Bottle 
hath undergone as great a tenſion or di- 
latation as a Pump of that length can ' 
giveit, 

Theſe things I mult obſerve touch- 
10g this Pump. 

r. The length of the Shank or Pump 
if ſelf above the Glaſs, was not much 
above fourteen inches, and the Embe- 
{. proportionable thereunto, it _ 

Cen 
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been longer, the attraQive force muſt 
have been greater, and would proba- 
bly have given a ſtronger tration, and 
conſequently a greater expanſion, ten- 
ſion or rarefaction to the Air in the up- 


per part of the Glaſs, | 
2. That in this Inſtance here is no 
miſplacing of the Air or Water, upon 
which the Author builds much of the 
activity of his Hylerchical Principle in 
divers of his Remarks, for the Air in 
the Bottle, and in the Shank of the 
Pump, are .both above the ſcituation 
of the Water in the Bottle. And here 
the Author, after ſome recourſe to the 
impoſſibility of penetration of dimenſi- 
ons,which he ſo often inculcates, gives 
us his Solution , returns to the acti- 
vity of the Hyloftatical Principle, which 
becaule the ſubtil Matter miſplaced, in- 
vigorates theexternal Air to do ſome- 
thing in this buſineſs, but tells us not 
expreſly what, or how, in this place: 
We ſhall hereafter, it may be, find 
what 15 meant, 
Oaly he tells us two things. 1. That 
it 151mpoſsible ſo heavy a Body as Wa- 
ter, 
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ter, ſhould riſe ſo high into ſo extream 
a thin Body in the Glaſs, and that with- 
out freſh Air ſucceeding. 2. That the 
Embolus that at the firſt pumping, over- 
came the conliſtence of the Air ſhould 
as reaſonably overcome it ſtil}. 
As to the firſt, It ſeems he is now plea- 
ſed to admit an intrinſick Gravity in 


_ the Water, which renders it unwilling 


to aſcend ; but beſides, according to 
the Authors Afſertion in his Remarks, 
the more. ſubtil parts of the Air will 
pervade the Glaſs, if that were true , 
there would be ſupplemental ſubtil Air 
at leaſt, to ſupply the evacuation of 
the Water to the laſt drop. 

As tothe Second, There is nothing 
more plain to onr very Senſe, than that 
any extendible or tenſible Body till it 
be broken, doth more eaſily yield to 
the firſt attempts of its extenſion, 
which yet with more difficulty , ſuc- 
ceeds afterward as1s evident in the Air- 
Pump and a Lute-ftring, which is an 
Inftance I frequently uſe, I confels ; 
but it explains my meaning ; ſo that 


| this Rewark concludes nothing againſt 


what 
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what I have delivered in relation to 
my Glaſs-Pump, nor to evidence the 
interpoſition therein. of the ſuppoſed 
Hylarchical Priuctple. 


\ ny 


REMARK XLIII XLIV, 
XLV, XLVI. 


| 5 vos I come to my Obſervations 
upon theſe Remarks, it may be 
convenient to give an explication of 
the dimenſions of the Glaſs-Pump that 
I made ufe of; referring my ſelf to the 
Figure thereof, deſcribed in the Nnge, 
Fg. 21. 

The whole length from the upper 
end of the Embolzs to the bottom of the 
Glaſs-Globe , was near 21 Inches, 
whereof the Embolus reaching to D, 
near as low as H, where the Water 
was to be pumped out, was about $8 
inches from H, to the upper Surface of 
the Glafs, near 4 inches, from the up- 
per Surface of the Glafs to:the bottom 


of it, about 9 inches, which was the 
diameter 


a ww tw. ca ao © ah * Ao 


® ans 


Rarefattion AtAD Condenſation, 271 
diameter. of -the globular Glaſs , the 
continued Pipe of the Pump being 
leſs, running into the Glafs about 7 
inches, and (oat E, opening and end- 
ing abour 2 inches from the bottom of 
the globular Glaſs ; conſequently from 
the' lower end of the Suckerat D, to 
the middle of the globular Glaſs abour 
8 inches and a half or 9 inches, the 
cavity of the Pump it ſelf near two 
inches diameter or thereabouts , fothar 
the Air between the bottom -of the 
Embolus and the top-of the Glaſs, might 
be a Cylinder of near 2 inches diame- 
ter, and about 4 inches long, by the 
tenfion cn nooks , the Warer in half 
the Glaſs is by me ſuppoſed to be attra- 
Qed and raiſed. The other and up- 

r half of the Glaſs contains the other 
alf of the Globe, and is filled with 
Air, which contained about 5 pints; 
which was more than twenty times 
the quantity of. Air contained in the 
Pump, between the lower end of the 
Embolus and the top of the Water. I 
ſay, by iterated pumpings I drew out a 
quart of Water, which made the wa- 
ter 
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ter ſubſide in the lower half of the Bots. 
tle above an inch and an half, and con- 
ſequently the Air in the upper -half of 
the Bottle expanded fo, that now it 
contained about 7 pints of Air, after 
which, -1t was not capable of a grea- 
ter expanſion by my ſmall Pump : The 
Engin it ſelf is more puncuually deſcri- 
bed in the 19** Chapter of the Nuge ; 
bur the dimenſions not fo fully mentio- 
ned there as here. 

This Inſtance I uſe as an evidence 
to prove the attraction of the Water 
by the tenſion of that little portion of 
Air ia the cavity of the Pump and the 
ſequaciouſne(s of the Water to relieve 
that tenſion, and to preſerve the con- 
tinuity of the Aduxdana Materia which 
in theſe Remarks is oppoſed by my lear- 
ned Antagoniſt, | 65 

And the Inſtance is oppoſed upon 
this account, that the Air in the Glaſs 
is tended from 7 to 5 5; whereas the 


Air in the Pump is tended from 1 to5 


_ at leaſt, which is ſaid, is an evi- 
ence that there is no ſuch tenſion 
for if there were, 'the Air in the Glaſs 

| - would 
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would receive a greater tenſion than 
from 5 to 7, when the Air in the 
Pump 1s _—_— to be tended from x 
to 5, which is ever proportionate to 
the tenſion of the Air 1n the Glaſs. 

But ſurely this is an Objection of no 
force ; for apparent Reaſons: Though 
the expanſion of 5 to 7, is not in pro- 
p_ the ſame with the expanſion 

om't to 5, yet ſuch a.propottion need 
not, nor indecd is pofhble in this caſe ; 
for as the Body of the Air in the Glaſs, 
is above 20 times the quantity of the 
Body of the Air in the Pump, ſo ſuch 
an expanſion . ſerves its turn, as ma 
make good theipace that is left by the 
evacuated water, which being no 
more but one quart, the Air in the 
Glaſs can receive no greater ampli- 
tude of expanſion than one quart of 
ſpace more. than it had before. _ The 
meaſure of the extenſion of the Air 
not being governed by the bare pro- 
| portion which happens in another di- 
a& portion of Air, and that of a leſs 
dimenſion : But by the room or ſpace 
that is left by its next contiguous - 
T y 
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—_ that maſt be ſupplied by its expan- 


In the. 45th Remark, - that which 
was before wanting , ſeems now- to: 
be ſupplied, viz. The method which: 
the Hyleſtatical Spirit uſeth in raifibg 
the Water in this and 1n other Pumps, 
wiz, by a circular preſſure and gravi*: 
tation of the Air and Water incum-! 
bent upon the Superficies of the Wa-' 
ter that the bottom of the Pump is on, 
which jointly gravitates upwards, in 
regard of that fubtil Element in thei 
top of the Tube, that there may. be 
no bare ſubtil Matter in the Pumps: 
which-gravitation and circulation is 
carried on by the Hyloftatical Prixciple, 
that there may be no miſplacing of 
the Elements of the Univerle, where-/ 
of the Materia Swbtilis is one. This 
is the Solution in ſubſtance, and very 
near the words of the Learned Au-: 
thor. F2ct 
This Solution,in my underſtanding, 
iS not only wonderful inevident, bur. 
allo very improper. i 

1. Heres granted an occaſional E- 

lafticity 
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laſticity of the Air and of the Water 
allo, though ſuppoſed to be effedted by 
the Spirit of Nature or Principium Hy- 
larchicayn ,, which. Elaſticity I had 
thought che Author would not have 
granted tg. Air, .much leſs to Wa- 
tet . 

2. But the: Suppoſition of this Cir- 
culationencounters it ſelf :, For either 
the Materia Subtilis ( which is ſup- 
poſed ſubtil enough to. pervade the 
Glaſs, though the crafler parts of the 
Air cannot), 1s either, a diſtin Ele- 
ment of it ſelf, not incorporated with 
the Air, but of adiſtin& conliftence 
or elſe 15 part of the aery concretion 
of the Air, the (ubtil part thereof, and 
mingled with the Air as one conſtitu- 
eat part thereof, though in ſome caſes 
ſeyerable fromit, which way fſo- 


wer we take it, the. difficulties 


" fof the Authors Suppolition are 


' Junanſwerable, It is plain , the 
0 


Air in the upper part of the Glaſs, 
upon the exluQtion of a. quart: of Wa- 
er,, takes up a quart more of room or 
pace than it had before: If this be 
P T 2 _ 7 cavled 
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cauſed by the perforation of vhe Glaſs 
by the Materia Subrilis , as a diſtin 
Element, and fo uniting it ſelf to the 
Air in the Glaſs, then this Materis 
Sabtilis (which in reſpedt of its purity, 
muſt needs have its proper place ra- 
ther above the place of the Air, -by 
the Laws of Nature, and not below it) 
is called down by the Spirit of Na- 
ture, from its proper poſition into the 
cavity of the Glaſs, and fo the natu- 
ral Order, Poſition and Texis of the 
parts of the Univerſe diſordered and 
diſcompoſed. 

Again, if the Aateria Swbtilis be 
but a conſtituent part of the Air, then 
is the fil "cxternal Air robbed of 
part of its conſtitution, and tmpove- 
riſhed of what naturally belongs to it, 
to ſupply the ſpace in the Glaſs de- 
reli y the exhauſted Water, and| 
that portion of Air in the Glaſs fur- 
niſhed with a greater portion of the 
Materia Subtilis, then belongs to it; 
and all this donie by the Spirit of Na- 
ture, which is ſuppoſed to be an active 
plaſtick principle to conſerve the _ 

0 
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of the Univerſe, and not to diſorder 
'#tz ' which according to the Learned 
Authors ſuppoſition , mult yet be the 
.neceſlary conſequence of this imagi- 


nary tranſpoſition of the 24ateria Sub- 


tilss in_this Circulation. 
3. Again, in this Circulation and 
circular: preſſure, we . ſhall find the 


Chain broken, and the Circulation in- 


terrupted, or a worle inconvenience 
the Airin the Glals moves upon the 
Water, and that again ak up- 
ward, and moves upon the ſubrilized 
Air inthe Pump, and then it is thrown 
out in the open external Air, and ſo 
moves upon that: . It remains there- 
fore, for the compleating of the Circle, 
that now atlaſt by the iterpolirion of 
the Hyloſtatical Principle, the external 
Air muſt circulate by a. preflure upon 
the Air 1n the upper part of the Glals, 
and ſo the Dance 1s finiſhed. 

But 1, We muſt note that even the 
Author himſelf agrees that the groſler 
parts of the Air cannot pervade the 
Glaſs, but it mult be the Materia Sub- 
tilis., I demand therefore, whether 
1.3 S 1 this 
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this Materia Sabtilis pervades the Glaſs, 
and is united to the Airin the top:of 
the Glaſs or not? F ] 
If it donot, ſurely the Circle is bro- 
ken, and withit, the circularpreflure 
or gravitation, | x 
If it do pervade the Glaſs,. and be 
united to the Air included 1n the Bot- 
oy theſe inſuperable difficulties: eq- 
ue. 4s 3d ele t4, 1197 
I, The Hyloſtatical : Spirit, whoſe 
Office it ſeems 15 to keep the Univerſe 
in its due Libration, -and to-preſerve 
the Air it ſelf in itsjuſt ſize and confi 
ſtency of groſs and ſubtil Matter ; as 
1s above obſerved , 'breaks: that order 
that it is placed there'to conſerve , for 
it takes too great a proportion of ſub- 
til Matter from the common external 
Air which is. due to it, - and: crowds #t 
into the Air in the top 'of :the Glaſs, 
which hath already more; 'or at leaſt, 
as much as belongs to ir. /. 
: 2, It would follow that by fuck a 
Current of ſabti}-Matter through the 
Pores of the Glaſs, that the Water 


ſhould rile-tnto the Pumpevep mew 
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laſtdrop ; for here isa perpetual ſprin 
and ſupply of ſubtil Matter , ſtrain 
every where through the Glaſs into the 
Air or aery ſpace-that was .inthe head 
of the Glaſs, arid no fear 'of ahy Va- 
cuum to enſue by the paſſing away of 
the Water; ſothat it may” (to uſe the 
Anthors word )''a& ghblypals to the 
lift drop, as'at the firſt, which is evi- 
dently contrary to experience; 
"Chis Circolar 'Gravitation there- 
fore is but a ſupplemental: Invention, 
to help the Flaws that ariſe from the 
Hypotheſis of the Interpoſition of the 
Hylarchical Principle, as the true cauſe 
of this Phenomenon. 


T4 REMARK 
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REMARK. XLVI.. 


I Shall not need fay any thing ypon 
this Remark, far herein we are ve- 
ry much agreed; and he uſeth me and | 
my Book with much Civility, and i 
pleafed to contribute his own. Learne 
Obſervations in favour of it. . 


vim 
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"THE CONCLU STON. 


the Concluſion, 
In ſome things therein mentioned , 
we very well agrees namely, in the 
excluſion, of. that prodigious Gravity 
and Elaſticity of = Air, whereunto 
the late Philoſophers attribute the So- 
lurion not only of the Torricellian Ex- 
periment, but. many other Phenomena. 
In ſome.things we differ, he from 
- me, in my Solution of many of the 
Phenomena mentioned in my Parmplets, 
by Rarefattion, Condenſation and Attra- 
(ion, þ 
_ T differ alſo from him, , and the ſtate 
of that difference I ſet down ſhortly 
thus, both in the Negative, and in the 
Affirmative. | 
1. Ido natdeny, but do really aſſure 
my {elf,- there are created Spirits, ſom 
fimply void of all corporeal or phyſica 
matter ; others, that though poſibly 
they 


| Shall not ſpend many words touch- 
1 © * 
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they may have a material or phyſical 
mp s or Swbitratum, yet it is ſo 
a hey x may deferyethe. name of 
ritua being in common exprel- 
ſion. | 
' 2, 1do not conchutke i it impoffibk 
in Nature , but that ther rriay be (y 
a kind of 'cofrirtion Spirit of Nature as 
the Aurhor apr have, zrid'not muck 
utthke to” Hel! ex) which-he 
puts inro 4 mall s ifs between the 
Sout and! Body,” gr the Cite of vr: 
ya Sad 
'2. But yetT #9 Gf im the ſatisfied 
hit chere*is-ſiffitiemt: Evidence olear- 
Yoo evince the ſyrties be bel 
ns Vee 6 neveffit rk: ht 
in a5-mack M5 At 
intimate,preſence, with " his WORKS 
*nd'rhe Laws that hehath aNigattd ro 
Nb ek of riings, bindantly fup. 


eesfbr thecormi 
mon g *: ans or of the Univer 
dep me 'of Nitore! And 
Fortis dr Princi- 
oh: Kors, pl lated by the 
Nature in the 'feveral _— 
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of Beings, ſupplics what ;is:qeceſſary 
'for 6 pa pt Pahang operati- 
onsand inſtindts, i dab al 16771 
+: 4+, T bat the exiſtence of -a Spixig; of 
Nature 1s not at all proved: by, zhoſe 
Motions and, Effects 10/ Natuxe,, ;that 
are either purely mechanical, ..or thar 
have any other; immeGcate;,caule of 
gteater,. or but as. great prababtliry AS 
juch an unſeen Spirit of Natares ... . - 

5. That conſequently the ryling of a 
Rundle in the Water, or the ſuſpenſiqn 
of a weight in the Ev:bolus of. am Air 
Pump, the Fhenomene in the Toxricet- 
lian Experiment; Or ia the Magaeburgh 
Hemiſpheres, \or in Funps Or Sifhons, are 
von-only inyalid Argumenys-taprove 
tuchan Hylarehiext Spirit, but vexyam- 
properand diladyaniageousto the Sppr 
poſition it felt, 1: | Ii m7; D920,” 

.6., But. if there þe any ſuch 4/7; 
chicel. Spirit," cheproefs thereof thould, 
be made from ſuch things.as fkem to. 
have.:in) themielyes. the: Principles of . 
their own motions: , : or at leaſ{4; no, 
other viſible. or prabableammediate ox-; 
ternal cauſe of: ſuch: their motions,” / 
buns 7. That 


4 
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7, That if there be ſuch an Hylarch:- 
cl Principle as is contended for , and 
that he doth interpoſe in many things 
that are not Automate, yet It is moſt 
reaſonable to ſuppoſe that the moſt ex- 
quiſire methods of Mechaniſm are the 
moſt probable Meaiz whereby it per- 
formeth ſuch operations. 

$8. That therefore the Author of the 
Remarks ſhould not be too much averſe 
to the Mechaniſm of thoſe Motions in 
| Nature, as purely inconfiſtent- with 
his - Hylarchical- Hypotheſis, for hereby 
he renders it leſs credible, by denying 
things thatare evident to Senſe; and 
tranſpoſing them beyond credibility , 
leſt they ſhould ſeem to prejudice his 
Suppoſition of an Hylarchical Principle, | 
Ic 1s too much the faſhion of men en- 
gaped in Suppoſitions, ro run into ex- 
treams;- and that even in this Inſtance 
of CMechaviſm and 'Mechanical Moti- 
075 1h Natural Bodies; as I have ſhew- 
ed tit the {econd preliminary Chapter 
of : this Book ; ſome attributing - x00 
much to the Mechaniſm of things in 
Nature, and ſome'too little. _ 


XUM 


RarefaFion and Condenſation. 28g 


. And it ſecs tome that the Learned 
Author of theſe Remarks,” out of the 
zeal he hath for the aſſerting of a moſt 
certain Truth, namely, the exiſtence 
of incorporeal Spirits, hath gonefar- 
ther than was either fit or needful, in 
the attribution of theſe Phenomena in 
Nature, whereof we have beeri deba- 
ting, to the immediate operation of an 
incorporeal vital Spirit z which he calls 
the Spirit of Nature ; which yet are 
reaſonably ſalved by the Mechaniſm of 
Bodies, and the moſt wiſe Order, In- 
Kitution and Laws ſetled by the great 
Creator of all things, which Laws 
are called the Laws of Nature. 


co6 ane) On wil , 
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Books printed for, and to be ſold 
by Wiliam'Shrowsbury, at the Sign 
' of the Bible in; Duck-lane. | 


_ 


N Effay touching the Gravitation 

or Non-Gravitation of Fluid Bor- 
''dies,and the reaſons thereof; in 8.;; 
Stereometrie, or the Art of 'Pradical 
Gargings ſhewing' in ' two Parts; 
1. Divetſe facile and' compendiqus 
ways for Gauging of 1#u»s and Brews 
ers Veſſels, of all Forms ahd Figures, 
either in whole, or gradually from 
Inch to Inch, whether the Tun or 

| Veffels Baſes aboveand below be Ha- 
mogeneal, or Heterogeneal , parallel, 
and alife ſituate or not. 2. The Gau- 
ging of any Wing, Brandy, or \ a 
Ca:k; be the ſame aſſum'd as Sphe- 
roidal, Parabolical, Conical, 'or Cylin- 
drical, either full, or partly empty, 
and at any poſition of the Cask, or 


Altitude of contained Liquor; per- 
formed 


formed either by. brief Gdlenigtion, 
or Inflrumental.Oper#tion.' i") - 1 
bgether with a Large Tat of, Area's 

-.of a Circles Segrmems,. and vtherine- 
ceſlary Taples,  andabeir excellent U. 
tilities and Improvements; with a co. 
pious and methodical 1-dex of the 
whole; rendring the Work perſpi- 
cuous and intelligible to Mean Capa- 
cities. By John Smith, Philo- Accom- 
ptant : 1n 8, | | 

Franconis Burgerſdicii 14za Philoſophie 
Naturalis, ſfve Methodus Definitionuns 
© Controverſiarum Phyſicarum.Editio 
Noviſſima. | 

Huc acceſſit Id:a Oeconomice &* Politics 
DoGrine, Eodem Audtore, Oprs 
Pothumum. 13. 

De Antiqua Eccleſie Brit annice Libertate, 
atque de legitima ejuſdem Eccleſie ex- 
erptione 4 Romano Patriarchitu Dia- 
tribe per aliquot Theſes diduFa : Auto» 
re |. B. SS. Theol, Profeſſore, 4. 

| Contemplutions Moral and Divice, Firſt 
and Second Part; in8. 

Spadacrene Dunelmenſfis ; Or , A ſhort 
Treatiſe of an ancient Medicinal 

Four - 


X11M 


 Fountalg, or- Vitriolink Spow nekr 
the City of Durham. 
Together with the Conſtituent Princi-. 
ples, Virtues and Uſes thereof. By 
E, W. Door in Phyſick. 


